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AFTER 500 PLAYS OUR HIGH FIDELITY 
TAPE STILL DELIVERS HIGH FIDELITY. 



If your old favourites don’t sound as good as they used to, the problem 
could be your recording tape. 

Some tapes show their age more than others. And when a tape ages 
prematurely, the music on it does too. 

What can happen is, the oxide particles that are bound onto tape 
loosen and fall off, taking some of your music with them. 

At Maxell, we’ve developed a binding process that helps to prevent 
this. When oxide particles are bound onto our tape, they stay put. And 
so does your music. 

So even after a Maxell recording is 500 plays old, you’ll swear it’s not 
a play over five. 

maxell 


Distributed by 

HAGEMEYER 


For further information on Maxell Tapes 
write to Maxell Advisory Service, 

P.O. Box 307, North Ryde, N.S.W. 2113 
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CHANNEL 0, CHANNEL 28: AD LIB, AD HOC, AD INFINITUM! 

JUST WHAT has the Government snuck upon us with the introduction of 'multicultural broad¬ 
casting’? Here, a newly-introduced service has been given the privilege of simulcasting on two 
channels — a unique action — only to have it taken away in the same breath by having to plough 
its way against the technical difficulties of the frequency allocations accorded to it. 

Before getting into the meat of my argument, I should review the significant events that 
preceded the introduction of ‘ethnic TV’. The P & T Annual Report for 1978/79, in mentioning this 
proposed service, said: 

“These stations, planned for late 1980, will operate on the UHF frequency band (Page 18). 

This made it pretty plain. Over the years, the P & T Department had held meetings with 
broadcasters, manufacturers and service organisations, to discuss the introduction of UHF 
television. Local industry was pressed to produce TV receivers equipped with UHF tuners. 
Stations in Adelaide and Sydney took up options to install UHF translators to improve coverage in 
existing ‘difficult’ areas (these are now in operation). A committee even produced a standard for 
UHF down-converters. 

Then, on 23 April 1980, the then P & T Minister, Mr Staley, in speaking on the Broadcasting and 
Television Amendment Bill, referred to multicultural television. He said: 

“For an interim period, the service will be simulcast on the VHF and UHF bands". (Hansard, 23 
April 80, p. 2183). 

Somewhere along the way the Government changed its mind. There has never been an 
explanation as to why they changed their mind, nor any statement on what the ‘interim arrange¬ 
ments are to be. Will Channel 0 be interim’ just as the 27 MHz CB band was ‘interim’? Viz: will it 
transfer from ‘interim’ to permanent as a fait accompli because of user demand? 

In October last year, a story in the Financial Review reported that Mr Staley had said: 

“. . . with a combination of UHF (ultra-high frequency signal) and Channel 0 we believe we will 
be able to put out a good signal for the public.” ( Financial Review , 8-10-80). 

Experience belies that fond hope! In Sydney, so few people have Channel 0 antennas, or are 
aware that they need them, that reception difficulties are legion. 

The Sydney Morning Herald of 10-1-81, page 1, reported “Difficulties at Channel 0”, saying 
that no solution had “. . yet been found to Channel 0/28’s transmission problems. 

“Since the new . . . station went to air last October, viewers in some areas of Sydney have 
complained about poor reception. 

“Mr Gyngell (of the IMBC . . . Ed.) said that the station's engineers, Telecom and the Depart¬ 
ment of Post and Telecommunications were all trying to locate the problem.” 

Any number of people could supply the answers! From ex-ATV-0 personnel to P & T personnel: 
the ad hoc allocation of Channel 0. Mr Gyngell isn’t helping matters by promoting Channel 0, 
either. Their logo says it all! 

It seems to me the Government tried to adlib some ethnic votes, then pressured the P & T for an 
ad hoc frequency allocation. Will this silliness continue ad infinitum ? 




Roger Harrison 
Editor 
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COVER 

Shown against its spectral decay plot 
(see Louis Challis article on page 122) is 
B&W’s Model 801 speaker which is reviewed 
in this issue (page 144) — an ETI scoop 1 
Composition and photography by Ivy Hansen. 

'Recommended retail price only 


1980 ELECTRIC MOPED RACE 16 

What happens when a bunch of electrically assisted 
bicycle enthusiasts get together for a race? Some 
unusual sights, a few good ideas, and a lot of fun. 


THE BIG APPLE 84 

Phil Cohen takes a byte out of the Apple II Plus and 
discovers a computer with enough expandability to 
satisfy the needs of a small business, let alone the 
hobbyist. 




news 


NEWS DIGEST 8 

Computer-based Carphone’; GOES-4 satellite in 
good health; Telefax’s electronic mail service’; 
Laser superhet receiver; and much more. 

PRINTOUT 71 

RCA COSMAC VP-111 single-board micro; 
Northstar Horizon reviewed; Compukit UK 101 kit 
computer; 2650 enthusiasts' news; For Sorcerer 
apprentices; Updated computer users’ groups 
directory, etc. 



BACK DOOR INTO BASIC 94 

This third part of our painless introduction to BASIC 
deals with strings and string manipulation functions 
— the basis of word processing. 



COMMUNICATIONS NEWS 107 

Yaesu's FT-707 transceiver for home/mobile use. 

SHORTWAVE LOGGINGS 110 

Nigeria tests new transmitters; current South-east 
Asian frequencies; DX news on mediumwave band; 
etc. 


329: EXPANDED SCALE 

VEHICLE AMMETER 19 

This electronic ammeter' can be installed without 
disturbing the vehicle's existing wiring, will operate 
on 12 V or 24 V systems and features an easy to 
read scale indicating charge and discharge currents 
up to 45 amps. 
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477: SERIES 5000 MOSFET 
POWER AMPLIFIER MODULE 26 

Continuing the discussion and construction of David 
Tilbrook's superb power amp module, which ex¬ 
ploits the speed of MOSFETs to create an amplifier 
with astonishingly low distortion. 

598: SEQUENTIAL TOUCH SWITCH 44 

With this safe, battery-operated unit you can select 
any one of up to ten electrical/electronic devices by 
simply touching a pad the required number of times. 


SOUND NEWS 117 

Toshiba KT-S2 cassette player doubles as an FM 
stereo tuner; new. super-mini car cassette deck from 
Sanyo; Executive Monitor speakers designed to 
handle direct cut discs; etc. 



NEW TRENDS IN 

LOUDSPEAKER TESTING 122 

ETI is the first magazine worldwide to have available 
to it a technique developed over the last decade that 
can truly quantify and plot the performance of a 
loudspeaker, and which matches the abilities of our 
ears. It’s called the cumulative decay response 
spectrum evaluation' technique, and we explain 
how it works. 



NAKAMICHI1000ZXL 

CASSETTE DECK 134 

Louis Challis reviews this top-of-the-line cassette 
deck, and comes up with the question: whatever can 
Nakamichi do to beat that? 

B & W 801 LOUDSPEAKERS 144 

These speakers were reviewed incorporating the 
cumulative decay response’ technique, and Louis 
Challis gives them the accolade of being"... closer 
to the ultimate aim of faithful dynamic and transient 
reproduction . . . than any other system I have yet 
heard". 
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Dindy Diskette Offer 91 

Dindy Data Cassettes 102 

Bargain Basement Book Sales 104 

Ampex Reel-to-Reel Tapes 109 

ELECTRONICS BOOKS FROM ETI 48 

Beginners’ books, data books, circuit books, etc. 

SHORT CIRCUITS 55 

FET Voltmeter 

IDEAS FOR EXPERIMENTERS 59 

Improving performance of the 8083 function 

generator; Over-rev safety cutout; Simple burglar 

alarm; Variable temperature controller; etc. 

SHOPAROUND 66 

IONOSPHERIC PREDICTIONS 113 

DISCO LITE OFFER 116 

PC BOARDS 129 

MINI-MART 130 

ETI SERVICES 153 

DREGS 154 


COMPUTING TODAY! 

Starts tomorrow! . .. well, next issue, really. In 
response to the booming interest in hobby 
computing, we re providing a coordinated section in 
ETI for readers largely interested in the subject — 
whether professionally, or just as a hobby. To kick 
off. we have a beaut feature article on Bubble 
Memories explaining all the ins and outs, plus circuit 
techniques. We also have a project — an SI00 
PROM board. Plus — we have Part 4 of Back Door 
Into Basic and our regular Printout news columns. 



SERIES 5000 STEREO POWER AMP 

This is it! The finest stereo power amp you can build. 
Naturally, it uses two ETI-477 MOSFET power amp 
modules and it features the exclusive ETI Front 
Panel/Heatsink. You can use it stand alone’ or rack 
mount it. 

S100 PROM BOARD 

Another masterpiece from Craig Barratt. It’s almost 
a universal PROM board. It will carry 2708s, 2758s, 
2716s (+5 V) and 2732s. The board is arranged as 
two totally independent banks of eight PROMs each 
and you can have different types in each bank. And 
there’s more goodies .. . don’t miss the March 
issue! 



POLICE RADAR 

There’s been plenty of controversy over this subject 
in the press of late. Can police radars give false’ 
readings? How do they work? How do different 
vehicles look’ to the radar (radar cross-section)? 
This report answers the questions, investigates the 
facts and raises some provocative issues .. don t 
get caught without your March issue! 

Although these articles are in an advanced 
state of preparation, circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 
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This is it: the new Playmaster Power 
Mosfet Stereo Amplifier, as 
described in the current issue of 
Electronics Australia. It’s the latest 
in the incredibly successful series of 
Playmaster amplifiers (over 
10,000 Twin 25’s & Forty/Forty’s 
built!) but this one really has 
everything: 




/y /Complete witl\ 

/Ml °“J exclusive! 
>111 Sony Dick It 1 
a»\l doesn’t work’ 
vK*^ Un * coupon. 


State-of-the-art POWER 
MOSFETS! 

Low-noise FET input preamps! 
Over 50 watts per channel! 
Speaker switching plus loud¬ 
ness & muting controls! 

And a brand new professional 
styling! 

Complete with our famous 

step-by-step 

instruction 

manual! 

Cat. K-3610 


SAVE OVER $10.00:' 
This kit INCLUDES the 
optional loudspeaker 
protector circuitry: 

AT NO EXTRA CHARGE 

$1 


SEE OUR OTHER AOS FOR 
FULL ADDRESS DETAILS 
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ALLYOUR REQUIREMENTS AUSTRALIAWIDE 


ePFEATC WE HAVE THE MOST 
brrtU I O EFFECTIVE RANGE!! 


SPACE BEACONS 



A stunning effect — 4, 8, or 16 PAR 36 
pinspots, all rotating, sending sharp 
beams of light spinning in different orbits. 
Each lamp head is adjustable in any direc- 
tion, and colour filters may be fitted. 
Space Beacons — made in Australia by 
Rock Industries. 


HOTSPOTS 



Hotspots — our name for the incredible 
PAR 36 pinspot lantern. PAR 36 sealed 
beam lamps project a tight, white shaft of 
light. Our Hotspot lantern is complete with, 
an inbuilt transformer to control the 5.5V, 
25w PAR 36 lamp. Lamp output is roughly 
equal to a conventional 500 watt spotlight. 
Colour filters can be fitted, and Hotspots 
can be adjusted in any direction. 



AUSTRALIAN MADE LIGHTING 
CONTROL EQUIPMENT 

3 CHANNEL AUDIO CHASER — with built-in mic. 

4 CHANNEL AUDIO CHASER — with built-in mic. 
CHASER 4 — Colourgan and Audio Chaser in one. 
PHASER — 3 CHANNEL DIMMER and 
CROSSFADER. 

COLOURGAN — 3 CHANNEL colourorgan, built-in 
mic. 

All above units 10 amp maximum load (up to approx. 
1000 watts per channel in some cases). 
C0L0URGRAM 4 — 4 DIMMERS WITH MASTER 
FADER, COLOURORGAN, CHASER and 
CROSSFADER — all in one unit. 20 amps max. total 
load. MEMORY CHASER—8 channel matrix control¬ 
ler with 8 different chase modes, reprogrammable. 
20 amps max. total load. (Optional slave units may be 
added). 

NEON — We can design and install ANY neon 
effectl 


COLOUR FILTERS 
LEE FILTERS - FROM THE UK 
DOUBLE SIZED SHEETS - HIGH TEMPERATURE 
SHEET SIZE 48” x 21” (120cm x 50cm) 


Our National Agents Network: 

BRISBANE: Harvey Theatrical Lighting, 21 Crosby Rd, Albion (07) 262- 
4622. Rave, 95 Bridge Rd, Fortitude Valley. (07) 52-3310. 
NEWCASTLE: Your Move Lighting, 37a Beaumont St, Hamilton (049) 


COLOUR RANGE 

101 Yellow 

102 Light Amber 

103 Straw 

104 Deep Amber 

105 Orange 

106 Primary Red 

107 Light Rose 
109 Light Salmon 
111 Dark Pink 
113 Magenta 

115 Peacock Blue 
116* Medium Blue Green 

117 Steel Blue 

118 Light Blue 

119 Dark Blue 
120* Deep Blue 
121 Lee Green 


122 Fern Green 
124 Dark Green 

126 Mauve 

127 Smokey Pink 

128 Bright Pink 
130 Clear 

132 Medium Blue 
134 Golden Amber 

136 Pale Lavender 

137 Special Lavender 

138 Pale Green 

139 Primary Green 

141 Bright Blue 

142 Pale Violet 

143 Pale Navy Blue 

144 No Colour Blue 
148 Bright Rose 
152 Pale Gold 


153 Pale Salmon 

156 Chocolate 

157 Pink 

158 Deep Orange 

159 No Colour Straw 

161 Slate Blue 

162 Bastard Amber 

164 Flame Red 

165 Daylight Blue 

166 Pale Red 

170 Deep Lavender 
174 Dark Steel Blue 
176 Loving Amber 
179 Chrome Orange 
180* Dark Lavender 
*New Colours for 1981! 


69-3560. 

WOLLONGONG: Trilogy Electronics, 40 Princes Hwy, Fairy Meadow. 
(042) 83-1219. 

SYDNEY: Ceitex, 33 College St, Gladesville. (02) 896-2900. Barratt 
Lighting, 140 Myrtle St, Chippendale. (02) 698-8499. Pro Audio, 141 
York St, Sydney (02) 29-6491. All Sight & Sound, 811 Princes Hwy, 
Tempe. (02) 55-1506. 

MELBOURNE: Clearlight, 17 Alex Ave, Moorabbin. (03) 553-1446. Live 
on Stage Australia, 175 Roseneth St, Clifton Hill. (03) 481-2210. Rank- 
Strand Electric, 60 Rosebank Ave, Clayton. (03) 541-8502. 

ADELAIDE: Hlwatt Lighting, 137 Angas St, Adelaide. (08) 212-2033. 
Optical Acoustics, 22 Finnis St, Nth Adelaide. (08) 267-2049. 

PERTH: Stagecraft, 1142 Hay St, West Perth. (09) 321-9363. Kosmic 
Sound, 1074 Albany Hwy, Bentley. (09) 361-8981. 

TASMANIA: Good Oil Sound, 310 Liverpool St, Hobart. (002) 23-5151. 
GOLD COAST: Rave, 2388 Gold Coast Hwy, Mermaid Beach. (075) 


R0SC0LENE - FROM THE USA 
THE MOST WIDELY USED COLOUR GEL IN THE WORLD 
SHEET SIZE: 20” x 24” (50cm x 60cm) 


801 Frost 

802 Bastard Amber 

804 No Colour Straw 

805 Light Straw 

806 Medium Lemon 

807 Dark Lemon 

809 Straw 

810 No Colour Amber 

811 Flame 

813 Light Amber 
815 Golden Amber 

817 Dark Amber 

818 Orange 

819 Orange-Amber 
821 Light Red 
823 Medium Red 



826 Flesh Pink 

827 Bright Pink 

828 Follies Pink 

829 Bright Rose 

830 Medium Pink 
832 Rose Pink 

834 Salmon Pink 

835 Medium Salmon Pink 

837 Medium Magenta 

838 Dark Magenta 

839 Rose Purple 
847 Surprise Pink 

842 Special Lavender 

843 Medium Lavender 
846 Medium Purple 

849 Pale Blue 

850 No Colour Blue 


851 Daylight Blue 

854 Steel Blue 

855 Azure Blue 

856 Light Blue 

857 Medium Blue 

858 Light Green Blue 

859 Green Blue (Moonlight) 
861 Surprise Blue 

863 Medium Blue 
866 Dark Urban Blue 
869 Pale Yellow Green 
871 Light Green 
874 Medium Green 

877 Medium Blue Green 

878 Yellow Green 


38-3331. 

WWWWW9WWWSWWWWWWWW 

Not all Barratt Lighting agents carry stock of all lines at any one time. To 
avoid disappointment, phone before visiting. In any case, our ex-warehouse 
despatch to our agents is super-quick I 

HIRE IT INSTEAD — Our agents hire stage and effects lighting — call the 
professionals. 


Distributed Nation Wide by: 

BARMTT LIGHTING EB: 

140 MYRTLE STREET, CHIPPENDALE, NSW. 2008. 
Phone (02) 698-8499. Telex 25298. 
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Your car 
becomes your 
office• • • 

Increasingly over the last few years, computer 
technology and advanced communications tech¬ 
niques have been linked to provide sophisticated 
systems for commerce and industry. 

These systems have taken handles any such calls. Al- 
many forms, and have though Carphone does not pro- 
usually been used by large vide direct telephone con- 
companies, notably in the nection from the car, the speed 
mining industry. The marry- and accuracy of the transfer of 
ing of computers with com- messages, utilising computers 
munications has arisen in more than compensates for this 
many cases from the need to deficiency, 
combine telemetric data The mobile radiotelephone 
with normal voice channel equipment being used is the 
capability, AWA RT . 80 Carphone, one of 

Recently, a Queensland- the most sophisticated units 
based company, Personal Com- available in Australia and one of 
munications Company Pty Ltd, the only units capable of sup- 
applied the same technology to porting such a sophisticated 
produce a computerised system. 

message-handling service Each Carphone is equipped 
operating from a user's vehicle with a Sepac Command Mod- 
a service which has some ule, which provides not only 
unique features. selective calling facilities, but 

Known as Carphone, it oper- also full identification and status 
ates 24 hours, seven days a of every unit. The control equip* 
week, and enables users to ment is based around a Sepac 
make and receive telephone status and identification console 
calls from their vehicles which itself uses an 8085 based 
through an operator who microprocessor to provide the 




following functions: 

1. Selective calling of up to 
10 000 units. 

2. Individual identification of 
each unit. 

3. The status of each calling 
unit up to 11 designations. 

4. Automatic verification of 
each unit called by answer¬ 
back tone with appended 
status. 

5. Queuing up to 10 units in 
strict calling order with full 
operator manipulation of 
queue. 

6. Automatic upgrade in queue 
in an emergency situation, 
according to status. 

7. RS-232 porting directly to 
computer. 

The computer system is a 
standalone unit supplied by 
Index Computers of Sydney. 
This system enables any mess¬ 
ages being held for users to be 
automatically displayed, along 
with all customer file data, when 
the user calls the control centre. 

It obviates the need for the user 
firstly to identify, and then to 
request any messages awaiting 
him. Thus a lot of time is saved, 
both for the user and from an 
operational point of view. Less 
air-time usage also means that 
more subscribers can be accom¬ 
modated on one system. 

The use of computer-based 
files also means that data secur¬ 
ity can be maintained at a high 
level, something which is most 
important to companies who 


require a maximum of dis¬ 
cretion. 

The Computer, an Onyx 
2000, uses a 10 M Winchester 
hard disk for storage of data, 
this being backed up by a 12 M 
3-M cartridge. The operating 
system is the Oasis Multi-user 
system, supporting two 
televideo terminals and the 
status and identification unit. 

The software was written by 
Personal Communications Co. 
staff programmers Ian Smith 
and Barney Huttley in OASIS 
Multi-user BASIC, the drives for 
the status and identification unit 
being in Z-80 MACRO. 

The entire communications 
and computer system was con¬ 
figured by the Personal Com¬ 
munications Company for 
Carphone Pty Ltd, the com¬ 
munications network operating 
from a base-site at the AMP 
Centre in Sydney. The Sydney 
operations of Carphone began 
on November 1, 1980, and 
Personal Communications plan 
to expand the Carphone service 
to include printers in vehicles 
and direct computer data links 
early in 1981. 

Carphone Pty Ltd plan to 
expand operations to all states, 
beginning in Melbourne, early in 
1981. At present, the service is 
available only in Sydney, but 
plans are in hand to open a 
Carphone service in the major 
regional centres of NSW, such 
as Wollongong and Newcastle. 
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GOES-4 in good health 

A new weather-watching GOES (Geostationary 
Operational Environmental Satellite) was launched from 
Cape Canaveral, Florida, on September 9th, 1980. 


Although it was originally 
planned that this satellite would 
be the first meteorological 
satellite to be placed into a 
geosynchronous orbit by the 
Space Shuttle, problems with 
the Shuttle resulted in the 
satellite being launched by a 
three-stage Delta 3914 booster. 



Originally known as 
GOES-D, the satellite was re¬ 
named GOES-4 after its 
successful launching. GOES-E 
is scheduled for a launch early in 
1981, while GOES-F will be 
kept on the ground as a spare. 
The new satellites have a design 
life of seven years and will take 
over the work of the GOES craft 
currently operating in geo¬ 
synchronous orbit. They have 
been built by Hughes Aircraft 
Company at El Segundo, Cali¬ 
fornia, each satellite weighing 


nearly a ton (837 kg at launch, 
398 kg in orbit). 

These GOES craft are each 
3.66 m in height and are 
equipped with a cylindrical array 
of solar cells 2.13 m in di¬ 
ameter which can supply a 
constant 450 W initially, falling 
to 320 W at the end of the 
seven-year life. There is battery 
back-up power for use during 
eclipses by the earth. 

The visible and infra-red 
scanning radiometer on board 
GOES-4 will deliver cloud pic¬ 
tures of the earth every 
30 minutes, day and night, from 
its position 35 600 km above 
the equator at about 98°W 
longitude. The resolution of the 
visible images Is 0.9 km and 
that of the infra-red images 
6.9 km. 

GOES-4 transmitted its first 
picture of the earth s cloud 
cover on September 24, 1980, 
as raw data to the National 
Oceanic and Atmospheric Ad¬ 
ministration ground station at 
Wallops Island, Virginia. This 
picture includes a clear image of 
virtually the whole of South 
America together with storms 
over North America and hurri¬ 
cane Kay approaching the 
Hawaiian Islands. 

The raw data returned by 



ABOVE: Final test for GOES-D in anechoic chamber. LEFT: First image from 
GOES-4; note South America at bottom right. 


GOES-4 is processed on the 
earth before being returned to 
the satellite as high resolution 
picture data. The satellite then 
re-transmits the picture data to 
users’ earth stations. In addition, 
GOES-4 receives signals from 
transmitters at ground stations 
in remote locations and relays 
the data back to earth; this data 
includes rain, snow, river 


measurements, etc. The satel¬ 
lite also provides information on 
the magnetic fields and solar 
emissions in space. 

Transmissions from the 
satellite are in the S-band 
region. The satellite has been 
purchased by NASA and will be 
operated by the National 
Oceanic and Atmospheric Ad¬ 
ministration of the USA 


GOCS TAKES VISIBLE AND INFRARED MEASUREMENTS OF THE 
EARTH AND ATMOSPHERE MEASURES VERTICAL TEMPERA 
TURES SENOS RAW DATA TO GROUND PROCESSING CENTER 
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PROCESSED HIGH RESOLUTION PICTURE DATA ARE RETURNED 

TO GOES FOR RE DISTRIBUTION TO USERS STARTING EVERY 
» MINUTES 

..-Jr 

/V * 

/ 

_«u/ 

* OATA COLLECTION 


platform 


REMOTELY LOCATED INSTRUMENTS TRANSMIT OCEAN CUR 

SPACE ENVIRONMENT SENSORS ON GOES MEASURE SOLAR 
EMISSIONS AND MAGNETIC FIELDS TO PROVIDE INFORMA 

RENT RAIN RIVER SNOW AND SEISMOMETER DATA TO GOES 
FOR RELAY TO EARTH PROCESSING SITES 

TION FOR COMMUNICATION SYSTEMS 


GEOSTATIONARY OPERATIONAL ENVIRONMENTAL SATELLITE (GOES) 


Tecnico’s ‘current gun plus’ 

Tecnico Electronics recently announced the development 
of a new hand-held non-contact current meter giving fast 
and safe operation. 


The F.W. Bell Model CG100D 
‘Current Gun Plus’ is an evo¬ 
lutionary model of the CG 100A 
Current Gun probe originally in¬ 
troduced two years ago for use 
with DVMs, multimeters and 
scopes. It reads both ac and dc 
as well as ac-on-dc currents to 
200 amps, from dc to 400 Hz. 

Using a Hall generator, the 
CG100D has a 3Vfe-digit LCD 
readout located in its handle, 
directly in the line of sight. The 
unit can be clamped round con¬ 
ductors up to 19 mm in 


diameter and can read through 
any non-magnetic insulation. 
Jacks are provided for use with a 
scope. 

Since the circuit is not dis¬ 
turbed, the operation is fast and 
safe, and there is no external 
disturbance of the current being 
measured. 

The CG100D is available 
from Tecnico Electronics, P.O. 
Box 50, Lane Cove 2066 NSW; 
or P.O. Box 520, Clayton 3168 
Vic. 
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MARUNI 

SUPERLATIVE HEADPHONES AND MICROPHONES 


THE MARUNI CORPORATION 

297 WILLI AMSTOWN ROAD, PORT MELBOURNE, 3207 • TELEPHONE, 645 2079 • TELEX 32571 





New connectors 

Tecnico Electronics recently announced an additional 
range of Belling & Lee Bleecon connectors. 

The L1904A/-/PCS is an IEC Finally there are the L1904A/ 
130-9 professional multipole -/MFP, MCS and MFS, which 
connector, designed for straight are moistureproof IEC 130-9 
pc board mounting or for fitting multipole connectors providing 
to a panel with a pc board drip-proof protection to IEC 529 
mounted behind. Mating faces Class 4 (when mated or capped 
comply with DIN 41524, 45322 with the socket protection cap), 
and 45329. All plastic parts are They are suitable for occasional 
manufactured from flame re- immersion in water when mated 
tardent materials meeting G.L. (free pair) with IEC 529 Class 7. 
requirements, and the connec- For complete information on 
tor is available in five, six or Belling & Lee s Bleecon 
seven-pole configurations. connectors, contact Tecnico 
The L1904A/-/CSN is a nut- Electronics, P.O. Box 50, Lane 
mounted version of the L1904A Cove 2066 NSW; or P.O. Box 
series sockets, providing con- 520, Clayton 3168 Vic. 
venient single-hole mounting. 

New electrolytic caps 
to substitute for tantalums ? 

Elna, the world-renowned capacitor manufacturer, has 
developed an advanced etching technology for their new 
low leakage electrolytic capacitors that can be substituted 
for tantalum types in many applications. 

Dubbed their ‘RBLL’’ series, 
the capacitors are available in 
values from 1 OOn to 1 OOu, in the 
E6 series, and voltage ratings of 
25, 35 and 50 volts dc (work¬ 
ing), for the standard’ range. 

Models obtainable on indent 
can be supplied in values of 
220u, 330u, 470u, lOOOu and 
2200u. 

The new series are quite small 
too; values from lOOn to 3u3 
measure 5 mm in diameter by 
11 mm long. Larger values 
range in size from 6.3 mm hours operation. This is better 
diameter by 11 mm long up to than a factor of 10 improvement 
10 mm diameter by 16 mm over Elna’s common RB series 
long. capacitors. 

The RBLL series are specified Further information can be 
to operate over the temperature obtained from Soanar Elec- 
range of -40°C to + 85°C with tronics Pty Ltd, 30 Lexton Rd, 
leakage current below 0.05 uA Box Hill Vic. 3128. (03)89-0661. 
initially, falling to less than In Sydney, (02)789-6733; Bris- 
0.02 uA after several hundred bane, (07)52-5421. 



Turn over, Mr. Bell 

When Bell invented the telephone, it’s a fair bet he had no 
idea it would ever become quite such a versatile instrument 
as it is today. 


Now, by means of Telefax, a 
new system by STC which has 
been described as a high speed 
electronic mail service', letters, 
plans, drawings, layouts, orders, 
accounts, memos, stock lists, 
price lists, charts, schedules, 
sketches ... you name it... can 
be sent and received by tele¬ 
phone — and all for the cost of a 
telephone call. 

Documents may be trans¬ 
mitted by Telefax to any point 
within Australia or overseas in 
just two or three minutes. Much 
of the possible error caused by 
the copying of documents for 
despatch by courier or mail is 
eliminated, since the original 
may be used for transmission. 

Financial statements, annual 
reports, planned promotions, 
urgent information — all may 
be passed swiftly and safely 
between head offices and 
branches of both national and 
international companies. A 
spokesman for Gilbeys Aus¬ 
tralia, a member of the 
International Distillers and 
Vintners Group, which has 13 


offices worldwide, claimed that 
Gilbeys even received the adver¬ 
tising material for Telefax via 
their installation before STC, 
and were able to lend it to STC 
until its own literature arrived 
from overseas! 

One user, the Odyssey House 
Drug Rehabilitation Centre in 
Sydney, is testing Telefax as a 
means of cutting phone bills by 
a possible 75%. As they put it, 
with regular daily contact be¬ 
tween Odyssey centres in 
Sydney and Melbourne, there is 
a danger that telephone calls 
become opportunities to 
discuss the weather and the 
state of the cricket; Telefax 
would cut out such pleasant but 
expensive socialising, whilst at 
the same time probably con¬ 
veying the required information 
more clearly and concisely than 
would be possible in a tele¬ 
phone conversation. 

For further information con¬ 
tact Standard Telephone & 
Cables Pty Ltd, 280 Botany 
Road, Alexandria 2015 NSW. 
(02)699-0044. 


NewSAA Chairman 


The Standards Association 
of Australia recently 
announced the election of 
Mr R.W. Mitchell, ASTC, FIE 
Aust, FAIM, as its new 
chairman. He succeeds Mr 
F.M. Mathews who retired 
on 20 November after serv¬ 
ing 15 years as chairman. 

Mr Mitchell is the former 
general manager of the Sydney 
County Council. He retired from 
this post in 1979 having joined 
SCC as an apprentice in the 
early 1930s. During the war 
years, Mr Mitchell served in the 
RAAF as a squadron leader, in¬ 
volved with air and ground 
radar. 

Mr Mitchell has served as 
chairman of the Electrical 
Standards Board and is chair¬ 
man of the Mark committee, the 
Association’s committee re¬ 



sponsible for activities 
pertaining to the AS (Australian 
Standard) mark. 

Mr Mitchell has served SAA as 
a vice-chairman of Council, and 
the place he vacates will be 
taken by Mr A.L. Rigby. The 
other vice-chairmen are Mr J.G. 
Ritchie, OBE, and Mr E.D. 
Waldie. 
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[ > i j I | ELECTRONIC TEST 
DVVI J INSTRUMENTS 

AVAILABLE NATION ALIY FROM THE 

GEORGE BROWN ELECTRONICS GROUP 



A remarkable field portable AC or battery- 
operated variable persistence storage 
oscilloscope <1cm//jSec writing speed, 
auto erase and store. 1 mV/div sensitivity, 
30MHz bandwidth. 



BWD 820 

Economically priced 25 MHz dual-trace or 
differential operation oscilloscope, 2mV 
sensitivity, 40MHz. Triggering. DC coupled 
X-Y-Z operation. 


BWD 880 

POWERSCOPE. A powerful tool for direct- 
in-line measurements. Four independent 
differential channels. lOOmV to 200V/cm 
sensitivity. Digital phase measurement 
from 0° to 359°. 



BWD 603B 


A portable laboratory instrument. Look at 
its facilities. Function generator + 
amplifiers + multiple power supplies in 
one complete unit. 


m 

banhcard 1 

welcome here 


B.W.D. test instruments have 
increased production to speed 
delivery time of their equipment 
and the George Brown 
Electronics Group have stocks 
available now from their 
national network. 

B.W.D. instruments are 
manufactured in Melbourne by 
a wholly Australian owned 
company, B.W.D. Instruments 
Pty. Ltd., which was formed to 
continue and expand the B.W.D. 
range. 

B.W.D. instruments are known 
and respected in the Electronics 
industry and are supplied to 
Government Departments, 
Defence Services, Hospitals, 
Research and Industrial 
Laboratories and exported 
worldwide. 

Each instrument is entirely 
designed and manufactured in 
Australia and incorporate 
features which make them 
unique amongst worldwide 
competition. 


AVAILABLE FROM: 


The George Brown Electronics Group. 


PROUDLY AUSTRALIAN 


N.S.W.: George Brown & Co. Pty Ltd. Ph. 5195855 Telex AA21732 
A.C.T.: George Brown & Co Pty Ltd. Ph. 80 4355 Telex AA62128 
VIC.: Browntronics Pty Ltd Ph 4193355 Telex AA35886 

S A.: Protromcs Pty. Ltd Ph 212 3111 Telex AA88261 

W.A.: Protromcs Pty Ltd Ph 362 1044 Telex AA93883 
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MEMISdigest 



Splash-proof switches 

Splash-proof switches are an important safety aspect in 
bathrooms and such household appliances as washing 
machines and dishwashers. 


Swann Electronics is at 
present designing switches to 
pass new shower and splash 
tests with various electrical 
safety bodies, and their splash- 
proofing tests actually involve 
simulations of ordinary house¬ 
hold conditions, such as where 
a switch might be splashed by 
soapy and very electrically con¬ 
ductive water. 

Many of Swann’s switches 
already hold approvals in Aus¬ 
tralia and several other 
countries, and with their new 
splash-proof series — the 41 
series rocker, 70 Series Rotary, 
91 Series Rotary and 475 Series 
Toggle — they hope to gain 
widespread success in this area 
as well.The 475 Series, for which 
Swann has great hopes, will 
feature a rubber gasket seal. 
The 91 Series Rotary is a 


multiple function switch avail¬ 
able in 2, 3,4, 5, and 6 position. 
It operates as two independent 
single pole double throw 
switches. Various shaft-cams 
can be supplied to make the 
switch operate in the sequences 
required. 

The 91 Series switch will also 
incorporate a multiple stacking 
design to couple any number of 
bodies together. These will be 
available as Series 92, Series 93, 
etc. 

The contacts are silver to 
silver for up to 15 amps 
(25 amps on request), voltages 
of 12 to 250 V ac or dc, and the 
contact resistance 5 milliohms. 
With a temperature rating of 
100°C to S.AA, Swann believe 
they have found the answer to 
the problem of safely mixing 
switches and water. 


Laser superhet receiver 

Tokyo-based scientists have developed in prototype what 
is claimed to be the world's first fibre-optic laser-driven 
superheterodyne receiver. 

They have tested it both as a MHz apart and thus fully exploit 
300 MHz analog device and as a the fibre’s bandwidth. 

100 megabit-per-second digital Though still only an imperfect 
device. The superhet approach prototype, the Japanese system 
permits the laser to be is good enough to show the 
frequency-modulated, opening advantages of frequency- 
the way to multilevel coding modulation superhet circuitry 
schemes, and such optical for fibre-optic receivers, en- 
superhet systems can also hancing both selectivity and 
select carriers spaced only a few sensitivity. 


New Dialight LEDs 

Two new bicolour discrete LED indicator lamps are now 
available from Philips Electronic Components and 


Materials division. 

They are available in two con¬ 
figurations: part no. 521-9177, 
two-leaded for polarity indica¬ 
tion; and part no. 521-9178, 
three-leaded to replace two 
conventional LED indicators. 
They are ideal for use in high- 
density packaging where space 
is at a premium. 

Extremely useful as a polarity 
indicator, part no. 521-9177 is a 
two-leaded device with a red 
and a green GaP chip mounted 
in parallel (with polarities in¬ 
verted) in a single package, 
providing a typical luminous in¬ 
tensity of 1.8 mcd at 10 mA 
maximum. Power dissipation is 
115 mW. 

Part no. 521-9178 is a three- 
lead device particularly suited to 
replace two conventional LED 
indicators. It consists of two 
integral chips, one red and one 
green, that operate indepen¬ 
dently in a common-cathode 
configuration. Luminous in¬ 
tensity is 1.5 mcd at 10 mA 
maximum; power dissipation is 
35 mW for the red anode and 



95 mW for the green. 

Both devices are IC-compat- 
ible, exhibit solid-state reliability, 
are vibration and shock resistant 
and have a lifetime measured in 
years. They are available in a T- 
1% type package with clear 
diffused dome lens. 

For further information 
please contact Philips 
Electronic Components and 
Materials, 67 Mars Road, Lane 
Cove 2066 NSW. (02) 
427-0888. 


New power amp from NS 

The LP2878P, National Semiconductor Corp’s latest 
stereo power amplifier, is claimed to be not only versatile 
but to have improved heat dissipation. 


According to National, this 
amp is suitable for use with 
stereo record players, tape 
recorders, AM-FM stereo re¬ 
ceivers and stereo TV sound 
systems, and can also serve as a 
power op-amp, power com¬ 
parator or servo amp. 

The high voltage stereo 
power amplifier has a unique 
11-lead single-in-line package 
(SIP) with exceptional heat 
dissipation characteristics, 
allowing more power to be 
applied to the device. It is 
capable of delivering 5W per 
channel continuously into 
8 ohm loads, and is ideal for use 
with low regulation power 
supplies because of its superior 


power supply rejection, National 
claim. # 

National also claim an ex¬ 
tremely wide operating range 
(6 V - 32 V) for the LP2878P, 
along with excellent channel 
separation and input noise 
voltage. 

The unit was designed to 
minimise external component 
count, and also features 60 dB 
ripple rejection, low crossover 
distortion, internal current- 
limiting short circuit protection 
and internal thermal shutdown. 

You can get further infor¬ 
mation on the LP2878P by 
ringing (02) 729-6333 or (03) 
439-6865. 
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SOCKETS 


The exclusive GTH (Gas-Tight High-Pressure) 
contact system provides the reliability and 
performance previously associated only with gold 
plated contacts. 

The polarised body design and self aligning contacts 
ensure accurate alignment and fast, easy 
installation. 

The range includes 8 to 40 pin sockets in standard 
and 24 and 40 pin in ZEF (Zero Extraction Force) 
types. 


INTRODUCE 

BURN! 


GTH™ DUAL IN LINE 



METALOK BANTAM connectors are designed for 
black-box mounting, panel, and feed-through 
mounting as well as for in-line connections and 
feature snap-in removable contacts. 

Strong metal bayonet couplings ensure dependable 
long life service. 


High reliability and durability characteristics are 
combined with a good appearance to make this 
range ideal for the instrumentation industry, for 
medical equipment and for professional applications 
such as telecommunications, numerical control 
systems and process control. 

Eight shell sizes are available with 4, 8,12,19,23, 
28, 35 and 48 contact positions. 


AND METALOK BANTAM CONNECTORS 


SOANAR ELECTRONICS PTY.LTD. 

A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP 
30 Lexton Road.Box Hill.Vic.,3128,Australia. Telex32286. 


VICTORIA: 89 0661 
N S W 789 6733 
STH AUST: 51 6981 
WEST AUST 381 9522 
TASMANIA 31 6533 
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$2 billion invested 
in solar energy 

More than 100 delegates from 13 countries attending a 
London conference last December on investment and 
marketing opportunities in solar energy, heard that 
governments have invested more than $2 billion in devices 
to harness the power of the sun. 


Dr Cleland McVeigh, from 
Brighton Polytechnic in 
southern England, said that al¬ 
though some of the immense 
energy reaching earth from the 
sun was reflected back into 
space the direct heating avail¬ 
able was many orders of 
magnitude greater than the total 
world energy used. 

Averaged over the year, the 
world’s best conditions offered 
about 300 watts of solar power 
per square metre. At its most 
intense the sun offered one kilo¬ 
watt of energy per square metre 
at mid-day in clear sunny con¬ 
ditions at low latitudes. 

Dr McVeigh said that, until 
recently, the high latitude of the 
(JK was regarded as being un¬ 
suitable for solar power 
applications, but meteorological 
statistics surprisingly revealed 
that during the summer months 
the daily solar energy levels were 
close to the best in the world. 
The CJK average was just over 
100 watts per square metre and 
it was now accepted that solar 
water and space heating was 
technically possible. 


The conference was told that 
up to half of the total primary 
energy used was in the heating, 
cooling and provision of other 
services in buildings. The key to 
successful space heating appli¬ 
cations was the development of 
suitable heat storage systems. 

Dr McVeigh said there was 
already evidence in Britain, the 
United States and Federal 
Germany that successful 
storage systems had been 
perfected. 

He added that with these 
systems, the combination of 
good insulation and heat 
storage would enable up to 
80 per cent of the total space 
heating of a house to be met 
with solar panels. 

“Buildings have been de¬ 
signed which can provide all 
their space heat from solar 
energy, even in the UK climate," 
he continued, “and it is 
reasonable to expect that such 
buildings will become quite 
common over the next 50 years. 

“The economics of long¬ 
term heat storage using water 
systems become more attrac- 


New Fluke DMM 

Fluke’s latest release into the digital multimeter market, 
the 8024A, features temperature, peak-hold and logic level 
detectors and an audio alarm for continuity checking. 


The peak-hold facility permits 
measurement of transients or 
the peak value of sinusoidal and 
non-sinusoidal signals. Acquisi¬ 
tion time is 10 ms for a square 
pulse and accuracy is quoted as 
3% of reading +10 digits, posi¬ 
tive pulses. 

Input impedance on dc is 
10M, on ac it’s 10M in parallel 
with 100 pF. The 3 V^-digit LCD 
display includes a low battery’ 
warning and a A symbol for the 
level detector mode of opera¬ 
tion. In the latter mode, the 
instrument’s reference level is 
+0.8 Vdc nominal and the dis¬ 
play indicates A for inputs above 
the reference, V for inputs lower 
than the reference and ^ for 
inputs toggling above and be¬ 
low the reference. With V levels, 
you can switch in the beeper’ 
audio prompt. 

The temperature measure¬ 
ment facility requires a K-type 


thermocouple and displays di¬ 
rectly in °C. 

The range for each function 
has full autopolarity, overrange 
indication, and effective pro¬ 
tection from overloads. The 
instrument employs the dual¬ 
slope integration technique. 
Long term stability is quoted as 
one year. The 8024A requires a 
9 V alkaline battery providing 
up to 100 hours of operation. 
The low battery warning (BT) 
appears on the display when 
there’s about 10 hours’ opera¬ 
tion left. 

The instrument is light (about 
480 g) and convenient to use, 
the probes have finger guards 
and the newly-incorporated 
features give the instrument 
many advantages. Further 
details from the distributor, 
Elmeasco, P.O. Box 30, 
Concord NSW 2137. 
(02)736-2888; in Melbourne 
(03)233-4044. 


tive when large heat stores can considerable promise, 
be shared between a number of “A storage system using salt 
buildings. It is difficult to predict hydrates and suitable for a 
how rapidly these techniques single dwelling has successfully 
could be introduced, but the completed trials simulating 
earliest monitored GK ex- 25 years of continuous 

periments are now showing operations.” 


NOTES & ERRATA FOR RECENT PROJECTS & ARTICLES 


November 1980. In the Series 3000 Compact Stereo Amplifier, there is an 
error in How It Works on page 28. Under the sub-heading Power Amplifier’, 
third paragraph, there is a sentence which reads . .. "This leaves a total of 
0.6 V to be dropped across the two 27 ohm resistors R27 and R28." It should 
read “. .. 100 ohm resistors R27 and R28." In the Electronic Temperature 
Meter (ETI-255), the meter in the circuit diagram, page 39, was shown the 
wrong way round. The negative terminal of M1 goes to pin 2 of the LM3911 . In 
the Soil Moisture Indicator (ETI-247), in How It Works on page 52, the circuit in 
Figure 3, lower right, shows the zener the wrong way round. 

December 1980. As ETI staff are generally more electronic enthusiasts than 
amateur horticulturists, gardeners etc, we boobed in the “pH — the acid test ” 
article. Several readers kindly and quickly pointed out the error of our ways. 
Firstly, on page 19, following Neutrality and activity’, the third sentence reads 
. . . "In pure water at room temperature only about one water molecule in ten 
million dissociates into ions." This should read "... about one water molecule 
in 600 million ..." Later, the section on Soils’ (page 21) became entirely mixed 
up! K.A. Handreck, from the CSIRO Division of Soils in South Australia, 
advises that camelias and azaleas thrive at pH 4 - 5, while they’re sure to die at 
pH 8 - 9, or even 6 - 7. R.J. Talbot of the Queensland Agricultural College’s 
Department of Biology says the camelias and azaleas thrive at pH 5 - 6 and 
would die quickly at pH 8 - 9. He also says the vast majority of plants flourish at 
pH 6 - 7 and few will make normal growth at pH 9 and that, while potatoes and 
tomatoes will do reasonably well at pH 5 - 6, they’ll produce more at pH 6 - 7. 


Mr Handreck also pointed out that bone meal will increase soil pH and 
phosphates do little for it. Mr Talbot says an efficient pH reducer is sulphate of 
ammonia, or for very acid soils, alum. So far as we know, the rest of the article 
is OK. 

The CSIRO has available a small booklet that may be of interest, called 
"What’s Wrong With My Soil?’’. (Cost: $1.50). This is number five in a series of 
eight in the CSIRO’s Discovering Soils’ booklets. They are available from 
Australian Government Publishing Service Bookshops in every state capital, 
or from the CSIRO Editorial and Publications Service, P.O. Box 89, East 
Melbourne 3002 (post free in Australia). 

In the Metal Detector (ETI-1500), there are a number of designation errors 
on the circuit on page 42. Firstly, terminals T and V, which go to the volume pot 
RV5, are shown the wrong way round on both the circuit and wiring diagram. 
Transpose them and the pot will work in the usual manner. Secondly, the pin 
numbers to IC2a are shown incorrectly. The gate is actually pin 6 (not pin 3). 
The drain and substrate are connected (internally) to pin 14 which goes to 
+ 10 V. The source is pin 13 (not pin 1). Pins 1 and 2 of IC2a are unused. Pin 3 
goes to 0 V. The overlay is correct. 

January 1981. In the circuit diagram for the ETI-477 MOSFET Power Amp 
Module, page 24, capacitors C7 and C8 were shown connected between the 
gates of Q9 and Q11 respectively, and the feedback line. In fact, they connect 
between the gate and source of each device, as shown in the circuit this month. 
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1980 Electric Moped Race 


One Saturday afternoon in October last year saw a group 
of dedicated electric bicycle enthusiasts — or a bunch of 
nuts closely affiliated to birdmen and hang-glider fliers, 
depending on your point of view — get together in Sydney 
for the Australian Electric Vehicle Association’s (AEVA) 
1980 Electric Moped Race. 


THERE WERE prizes of $300, $150 and 
$50 for the three top prizewinners, plus 
trophies for winners of the various cate¬ 
gories, but winning did not seem to be 
the prime motive of most race entrants; 
they came along for the challenge and 
the fun. 

And there were certainly some 
strange and wonderful machines vying 
for the honours. Some used standard 
bicycle frames modified in various 
ways; some had custom-built frames; 
one resembled a racing motorbike. 
Some had friction drive, some chain; 
some were driven by car dynamos, while 
others had printed circuit motors. 

According to the AEVA, the motive 
for holding the race was to stimulate 
public interest in electric vehicles. The 
AEVA’s main aims are to bring to¬ 
gether people interested in electric 
transportation and to make information 
on the subject readily available. 


Whereas an electric car is out of most 
people’s do-it-yourself price range, an 
electrically assisted bicycle is more 
easily affordable, and thus brings the 
race within the range of a sufficient 
number of people. 

Electrically assisted bicycles are not a 
new idea, and they are sufficiently 
fascinating and potentially useful to 
appeal to anyone with some basic elec¬ 
tric vehicle interest, but although they 
have been available commercially for 
some years, they have never been 
common or popular. 

The main reason for this is that the 
technology is not yet quite up to the task 
required. Electric bicycles are not yet 
economical, nor is there enough 
technical backup in the form of main¬ 
tenance and repair companies. In 
addition, in order to avoid the hassles of 
registration, the mopeds must develop 
less than 300 W of power, which does 


not afford enough power to do away 
completely with the manual effort part. 
It is therefore not too appealing to pay 
out for a heavy engine and battery when 
you may end up carrying it occasionally! 
However, the 1980 Electric Moped Race 
may have been a sign of things to come. 

Points were awarded in five 
categories: 60 for performance, 10 for 
ease of control and safety, 10 for in¬ 
genuity, 10 for workmanship, and 10 for 
appearance and cleanliness, giving a 
total of 100. Each moped was allowed up 
to 25 kg of batteries and an adjustment 
factor for weight was included in the 
calculation of the scores. Performance 
was determined by allotting the moped 
which travelled the farthest, in integral 
numbers of % km laps of the track and 
after the adjustment for weight, 60 
points. The other competitors then 
scored proportionately. The weight 
factor was calculated by dividing 
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100 kg by the sum of the weight of the 
rider and the machine complete with 
batteries, and multiplying the result by 
the number of laps to get the 'corrected’ 
number of laps. 

The winning vehicle did 130 laps 
(uncorrected), performing almost twice 
as well as any other contender. This 
winning machine also took the trophies 
in all but one of the categories. It was 
moulded after a racing motorbike, with 
its rider wearing a crash helmet and 
crouching behind the tinted perspex 
windshield, and it lapped all the other 
competitors time after time with dogged 
persistency. 

In appearance it was mechanical and 
professional and, compared with the 
string-and-sticky-tape appearance of 
many of the other competitors, rather 
unfriendly. With a low-slung black 
custom frame, a multitude of cogs, 
pulleys and black boxes, and the neatly 
painted fibreglass fairing with various 
stickers, it looked the superb technical 
and professional monster it proved itself 
to be. 

The racing motorbike’s rider, Paul 
Hinds, proved to be far friendlier than 
one would have expected from the cold, 
professional appearance of his vehicle. 
Joking that, '"Die look really demoral¬ 
ised the enemy,” he explained the 
success of his machine. 

Designed and built by Paul Hinds and 
Jonathan Scott (from ETI’s design staff) 
at Sydney University, the bike was the 
result of "careful, meticulous overall 
design sense”. The two started by 
choosing the batteries, experimenting 
with alkaline dry batteries, lithium, 
and various other kinds before settling 
on Century car batteries. 

For the motors they chose printed 
circuit types, but had to use three to get 
enough power. High efficiency toothed 
belts were used to interconnect the 
motors, with a chain drive to the wheel. 
The bike was suspended with springs to 



The winners! — Paul Hinds and Jonathan Scott 
(on bike). Lead picture at left shows the machine 
in action. 


ease out the worst of the bumps, and 
they put on the finishing touches with 
the fairing, the electronic speedo and 
other fancy additions. 

Jonathan described the philosophy of 
the controller design: "We used power 
HEX FETs in a rather conventional 
switchmode scheme . . . because they 
have several advantages in this appli¬ 
cation. They have astonishingly high 
power gain and are easy to drive and 
control; you wind up with a very 
efficient system overall — in fact, each 
controller dissipates no more than 
1.4 W, which is about Va% of their total 
capacity, or %% of the capacity limit 
imposed by the engines on the bike. Oh 
yes, and the speedo uses a magnetic 
sensing system, just so it doesn’t 
produce any drag!” 

Efficient and highly successful Paul 
and Jonathan’s bike might have been, 
but it didn’t carry the day for 
eccentricity. Vying for those honours 


were perhaps two bikes, one of which 
actually came third. It had a custom 
frame with am extra-long wheel base, 
giving a comfortable, spacious riding 
position. This was filled by a casual, 
confident rider with an indelible smile, 
who rode on through the race un¬ 
perturbed by all the mishaps of 
jettisoned batteries, discarded riders 
and general chaos going on around him. 
The final wheel of this bike sported an 
enormous cog, which the rider assured 
had been laboriously fabricated by 
means only of a drill press and files. A 
large dash panel and a noisy idler wheel 
on the drive chain combined with all the 
other features to impart an air of a jovial 
gentleman taking an antiquated, but 
friendly old car for a Sunday cruise 
through the countryside. 

The other particularly noticeable 
entry was a lightweight bicycle which 
appeared to have a kind of conversion 
kit attached. It weighed in complete 
with rider at 87 kg, with only one 
battery which must have weighed well 
under the maximum 25 kg. It also had a 
pair of pc motors the size of pancakes 
driving a cunning friction wheel type of 
arrangement which gave two speeds, 
the slower automatically being selected 
when the pulling got tough enough. The 
upshot of this was that each time this 
bike negotiated the hill of the track it 
slowed down so much that riders and 
spectators alike were on the edge of 
their seats awaiting the crash. But its 
lady rider coped with this so often and so 
skilfully that no one even noticed when 
the battery finally did give out and she 
fell (gracefully) over. 

So that was the AEVA 1980 Electric 
Moped Race — eccentric and full of 
oddities perhaps, but at least the 
enthusiasm for experimentation with 
electric vehicles is still obviously alive, 
and such meetings can only foster the 
interchange of ideas and the possibility 
of development. # 



The ‘convereion kit’ moped. The engine, visible at the top of the rear wheel 
beneath the driver’s seat, applies friction drive to the rear wheel. 


‘The smiler’. The giant hand-made cog can be seen attached to the back 
wheel. A chain drive arrangement couples power from the motor. 
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DIABLO COMPUTER SYSTEMS AND THE NEW SORD SYSTEMS 

Fully integrated software customised for each user, installed Please contact us with your requirements and it will be our 

and supported, personally on your premises. pleasure to submit a detailed proposal. 

We cater for all general 
business applications and 

DIABLO 3000 with ■ ■ many s P ecial,st ,ields - 

8" DISKS. 

THE NEW DIABLO 
3100 with BUILT-IN 
HARD DISK. 

Also the larger 

DIABLO 3200 




M203 mark 
If you are serious about 
your business we have the 
system and service for you. 


M223 mark III 


SUPRBRAIN 

BUSINESS SYSTEMS 


FOR ECONOMY 

Fully expandable — fixed disk, 
multi-user, terminals, printer 
options: IDS 440, TC810, Diablo 
Daisywheel. 


DEVELOPMENT SOFTWARE 

Basic interpreter 
Basic compiler 
Cobol 
Fortran IV 
Data Base/query 
Pascal 

TTY communications 
IBM 2780/3780. 



BUSINESS SOFTWARE 

Debtors 
Creditors 
General Ledger 

Invoicing, stock and order entry 
Wages and payroll 
Word processing 
Direct mail 


HEWLETT-PACKARD 

HP’s ONLY POST FREE! 

• HP41C — over 400 steps, up to 64 data 
registers (continuous) $374.00 ($336.00). 

The 41C has 4 interface posts for 

• Card Reader $273.00 ($245.00). 

• Printer/Plotter $489.00 ($439.00). 

• Extra memory modules each with capacity of 
basic 41 C$56.40 ($49.10). 

• Plus 16 application pacs (plug-in modules). 

$56.40 ($49.10) each. 

• And 24 solution books $15.70 ($13.60) each. 

• Also HP67 /97 software compatible. 

• Optical wand $158.60 ($142.50). 

• HP31E Scientific $66.00 ($59.00). 

• HP32E Advanced Scientific Statistical 
$91.50 ($82.00). 

• HP33E Advanced Scientific 
Programmable, 49 steps $117.00 
($105.00). 

• HP97 Card Programmable, printing 224 
steps $953.00 ($857.00). 

• HP37E Business $98.00 ($88.00). 

• HP38E Financial $155.00 ($139.00). 

• HP29A “The Investor” Financial 
Printing $530.00 ($476.00). 



HP41C 

CONTINUOUS MEMORY 

• HP34C Scientific Programmable, 210 
steps $192.50 ($173.00). 

• HP33C Scientific Programmable, 49 
steps $155.00 ($139.00). 

Prices in brackets excluding sales tax 


SCHOOL SPECIALS - BE TOP OF THE CLASS 


NS108 


Prices in brackets exclude tax 
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TI35 SP 
Student Pack 


Over 50 functions 
$31.50 ($28.00) 


50 functions 
fx510 (10 digits) 
$41.00 ($36.00) 

fx310 (8 digits) 
$31.50 ($28.00) 


SPECIAL PRICES FOR BULK ORDERS 



Including maths book 
$26.00 ($23.00) 


SPECIAL CASIO MODELS 
Casio — fx502/FAI CASIO fx8100 

LCD PROGRAMMABLE FEATURES 



256 steps, 22 
memories. FAI adaptor 
interfaces an ordinary 
cassette for program 
storage. Manual and 
huge book of 
programs. Continuous 
memory. 


• 46 scientific functions 

• clock • alarm • 2 
count down alarm • full 
auto calendar • I/IOO 
sec. stopwatch • 
hourly time signal. 

$45.00 ($39.90) 


Prices i 


FX250P $149.00 ($135.00) 

FAI $43.50 ($39.00) 

rrs got 

brackets excluding sales tax. THE LOT! 
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TEXAS PROGRAMMABLE SYSTEMS 


GREATEST PACKAGE DEAL EVER!! 

Ti59 and PC100C 
PRINTER 

$510 ($450) 

prices in brackets 
excluding 
r\\ sales tax. 

f Ti58C $149 ($132) 

• Ti59 $299.90 ($265) 

• PC100C $237 ($210) 

• Ti55 $65.90 ($58.50) 

• Modules 58C/59 $34.50 ($30.50) 

• Pakettes 58C/59 $9.00 ($8.00) 

• 3 Rolls Therm Paper $12.00 ($10.50) 

• 40 Mag Cards $15.00 ($13.50) 

NEW SUPER POWERFUL 
PROGRAMMABLE COMING! 



A.P.F. LCD 
School Calculators 

M5602, 40 functions $23.00 
($20.50) 

M8602, 60 functions $29.30 
($26.00) 

A.P.F. Colour Home Computer 
$990.00 


Pack and post — all LCD models 
$1.50 anywhere in Australia (except 
Casio fx502p). 

Otherwise $4.00 for registered post 
in NSW. $5.50 elsewhere. 


}p bankcard 


uuelcome here 

Copy and complete 
Please debit my Bankcard $. 

No . Expiry Date... 

Signature . 

Name . 

Address . 


CALCULATOR and COMPUTER distributors 

INCORPORATING EXCLUSIVE CALCULATORS & COMPUTERS 
and ELECTRONIC CALCULATOR DISCOUNTS 


PHONE (02) 624-8849 

MAIL ENQUIRIES: 

PO BOX 106, BAULKHAM HILLS, 
NSW 2153. 
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Expanded scale 
vehicle ammeter 

This ‘electronic ammeter’ can be installed without 
disturbing the vehicle’s existing wiring, will operate on 12 V 
or 24 V systems and features an easy to read scale 
indicating charge and discharge currents up to 45 amps. Jonathan Scott 



THE CONVENTIONAL current meter, 
usually a moving iron type, has long 
been one of those instruments included 
in the better-equipped ‘up market’ 
vehicles. It indicates charging sys¬ 
tem or other electrical faults more 
quickly than any other device and warns 
the perceptive driver of any abnormal 
currents — even momentary variations. 

However, the conventional vehicle 
ammeter has two main disadvantages: 
(1) In order to provide a full-scale 
deflection (FSD) of, say, 30 or 40 amps, 
it sacrifices the sensitivity necessary to 
show small currents that might com¬ 
pletely discharge the battery in one or 
two days if the vehicle is left standing for 
any short or long period. (2) If you wish 
to install one in a vehicle that does not 
already include the instrument, it is 
necessary to interrupt the heavy, main 
current carrying cables and either install 
a ‘current shunt’ and cables to the 
ammeter, or divert the cables to the 
ammeter in the dashboard. This may 
require adding heavy cables (as they will 
be called upon to carry current up to 
40 amps or so). One hardly need point 
out the inconvenience, not to mention 
the electrical drawbacks. In addition, 
off-the-shelf instruments are usually 
rather expensive for the function they 
provide because of their rather specific 
nature and the general cost of 
automotive bits. 

In addition, moving iron types have a 
cramped scale at the low current end. 

This project overcomes these prob¬ 
lems. Our instrument offers a non-linear 
(‘expanded’) scale so that currents as low 
as one amp or as high as 45 A can be 
easily seen. It employs the earth strap of 
the battery as a current shunt, thus 
avoiding use of any cable thicker than 
hookup wire and not requiring the car’s 
current path to be disturbed at all. In 
addition, it uses readily available com¬ 


ponents and features a centre-zero scale 
employing either a centre-zero meter or 
conventional meter movement. It may 
be installed in 12 V or 24 V systems and 
incorporates reverse-polarity protection 
in case you connect it the wrong way 
round or try to destroy it by some 
devious automotive electrical fault. (I 
recently had the unpleasant experience 
of momentarily disconnecting a wire on 
my car which resulted in the instant 
obliteration of every semiconductor in 
the vehicle.) 


Meters and scales 

We have provided artwork of scales to 
suit several commonly available meters: 
the University types TD-48 (45 mm face 
width) and TD-66 (62 mm face width) 
plus the Minipa MU-45 (51 mm face 
width). 

As mentioned earlier, either a conven¬ 
tional meter movement (100 uA), with 
zero on the left of the scale, or a centre- 
zero movement (50-0-50 uA) may be 
used. The pc board has been laid out to 
suit the TD-48 meter and it mounts ► 
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directly on the meter’s terminals. How¬ 
ever, the board can be fitted to the MU- , 
45 by drilling the mounting holes 
through the pads on the board to suit the 
differently spaced terminals. If you use a 
larger meter, the pc board will have to be 
mounted separately. 

Obviously, a 50 uA movement can be 
used provided a shunt equal to the 
movement’s coil resistance is connected 
in parallel with the meter terminals. 

Construction 

Before commencing, the construction of 
the electronics, the wisest move is to 
prepare the dash mounting place for the 
meter movement. As this is rather a 
matter for the individual vehicle owner, 
we will have to leave the details to you. 
First, though, a word of caution — 
choose a position for the meter where the 
rear is accessible and where the pc board 
will fit if you plan to have the board 
mounted on the rear of the meter as we 
have done. 

Next step is to drill the pc board to 
suit the meter chosen. Having taken care 
of that, you can tackle the electronics. 
Mounting the components on the pc 
board is a simple job — which means it’s 
easier to make mistakes! Take care with 
the orientation of the two tantalum 
capacitors as well as with the ICs and the 
three diodes. Attach power supply leads 
more than long enough to reach suitable 
termination points under the dash — 


HOW IT WORKS -ETI329 

The circuit senses the voltage drop across a 
section of the vehicle battery’s earth strap, 
amplifies it and displays the result on a meter 
having a centre-zero scale so that both charge 
(+) and discharge (-) currents are indicated. 

Heart of the circuit is a transistor differential 
pair contained on a single slice of silicon, IC2 
(Q1-Q2). This ensures that the two transistors, 
though electrically separate, have closely- 
matched characteristics. The differential pair 
is operated as a common-base amplifier, the 
two emitters being connected across the 
vehicle battery’s earth strap. 

The differential pair requires a well- 
regulated supply and this is provided by 1C 1, a 
low power three-terminal regulator. Output is 
5 V. Diode D1 protects the unit against the 
ravages of reverse polarity connection, while 
R1 and Cl remove supply line transients. 
Capacitor C2 prevents oscillation of IC1. 

The meter is connected between the collec¬ 
tors of Q1 and Q2 from IC2. The centre-zero 
function (regardless of which type meter you 
use) is obtained by shunting some current to 
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they can be trimmed later and you will 
be thankful for anything that makes 
your stay under there any shorter. Use a 
red-insulated wire for the positive lead, 
black for the negative. The two sensing 
leads should be a twisted pair — again 
use different colours, but not the same as 
the power leads — say, orange for the 
battery -ve terminal post lead (A) and 
white for the earth strap tapping lead 
(B). This is so that the meter will 
indicate in the correct direction for 
charge ( + ) and discharge ( —) currents. 

If you’re using either a TD-48 or MU- 
45 meter, or similar, the pc board can be 
mounted to the meter terminals now. 
Take care to mount the board so that the 
pad marked + on the pc board goes to 
the meter’s positive terminal. If you’re 
using one of the larger meters, attach 
leads to the pads and connect them to 
the meter terminals — again, use 
differently coloured insulated wire to 
identify each lead so that the meter is 
connected the right way round. 


+ 5V 



POST 


Setting up 

If you have a bench supply that can 
deliver 12 V or 24 V, it can be used to set 
up the instrument initially. If you don’t 
have one, then you’ll have to do this with 


the common (0 V) rail via R7 and RV2. The 
latter provides a zero-point adjustment. Scale- 
linearity is achieved by the addition of R4 and 
D2-D3, which effectively shunt the meter 
circuit. Let’s look first at the circuit as if these 
weren’t connected. 

When no current is being drawn from or 
passed into the vehicle battery, the emitters of 
Q1 and Q2 will be at the same voltage. As the 
base-emitter voltages of these two transistors 
will be very nearly identical, each will draw 
very nearly the same collector current. Only a 
small amount of base current is applied to 
each, via R8 and R9, with RV1 serving to 
balance the base currents, and therefore the 
emitter-collector currents, of the two tran¬ 
sistors to compensate for the differences 
which inevitably occur. This trimpot is capable 
of compensating for more than twice the ex¬ 
pected maximum error. 

With the values chosen, Q1 and Q2, when 
balanced, will each have around 3 V on their 
collectors (with respect to 0 V). Now, when the 
battery is being charged, the current through 
the earth strap will raise the emitter of Q1 to a 
slightly higher voltage than the emitter of Q2. 


Thus Q1 will draw less current, Q2 will draw 
more, and the collector voltage of Q1 will rise 
to a higher value than the collector voltage of 
Q2 (with respect to 0 V). The current will there¬ 
fore flow through the meter from the positive 
terminal to the negative terminal and the meter 
will indicate the current on the + side of the 
scale (i.e: charge). The reverse happens when 
current is drawn from the battery. 

Now let’s have a look at what happens when 
R4, D2 and D3 are in circuit. When the voltage 
between the collectors of Q1 and Q2 rises to a 
value greater than about 0.6 V, either D2 or D3 
will conduct, depending on which collector is 
at the higher voltage. When one of these 
diodes conducts, some of the meter current 
will be diverted through R4, reducing the 
effective reading on the meter for further 
current increases. The result is a meter scale 
which is ’compressed’ at the higher currents. 

Resistor R7 and RV2 are arranged so that 
equal quiescent currents will flow through R6, 
R5 and the meter (Ml), allowing centre-zeroing 
of the meter without upsetting the balance of 
the differential pair. These two components 
can be deleted if a centre-zero meter is used. 
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12 V or 24 V 
BATTERY SUPPLY 



TO BATTERY TO TAP ON 

NEGATIVE EARTH STRAP 

TERMINAL POST 


Component overlay for the pc board. Trimpot RV1 is for BALANCE while RV2 is for ZERO SET. The latter, 
along with R7 are left out if you use a centre-zero meter. 


PARTS LIST 

- ETI 329 

Resistors. 

.all VjW, 5% 

R1 . 

.330R 

R2,R3 . 

.2k7 

R4 . 

.1k5 

R5 . 

.8k2 

R6 . 

.10k 

R7 . 

.18k 

R8.R9 . 

.2M2 

RV1 . 

.2k min. vertical mount 


trimpot 

RV2. 

.10k min. vertical mount 


trimpot 

Capacitors 


C1,C2 . 

.10u/35 V tantalum 

Semiconductors 

ICl. 

.78L05, or similar 5 V reg. 

IC2. 

.LM394H supermatch pair 

D1,D2,D3 ... 

.1N914, EM401 etc silicon 


diode 

Miscellaneous 


ETI-329 pc board: Ml - 100 uA conventional 

meter or 50-0-50 uA centre-zero meter (see text); 

meter scale; hookup wire etc. 

Price estimate 

We estimate that the cost of purchasing all the 

components for this project will be in the range: 


$15-$17 

Note that this 

is an estimate only and not a 

recommended 

price. A variety of factors may 

affect the actual price of a project, whether bought 

as separate components or made up as a kit. 


the unit connected in the vehicle, but 
not mounted. 

Connect up the power supply leads, 
join leads A and B (the sensor leads) and 
connect them to zero volts. Adjust both 
trimpots and see if they both have some 
affect on the meter reading. This will 
confirm correct operation, and you can 
proceed with the setting up. If the meter 
goes hard over in either direction you 
have a wiring fault. Disconnect the unit 
immediately and trace the fault before 
proceeding. 

With a multimeter, measure the volt¬ 
age on the collector of each transistor in 
the differential pair IC (pins 1 and 7). 
Adjust RV1 so that these voltages are 
equal. If you do not have a multimeter, 
remove R7 and short out R5 and R6. 
Then adjust RV1 for zero meter reading 
(i.e: centre scale). This last method is 
not recommended as accuracy is affected 
to some extent, but it will suffice in the 
absence of a multimeter. Restore the 
circuit when you’ve finished. 

When doing this initial setup, which¬ 
ever method you use, allow a couple of 
minutes (with the unit still connected) 
and check the circuit balance again as it 
may drift briefly after initial switch on. 

When you are confident that the 
balance is correct, adjust RV2 for 
exactly half-scale deflection on the 


meter — zero on the scale. This trimpot 
functions as a ‘set zero’ adjustment. If 
you wished, you could have a scale zero 
at some position other than centre scale 
— there is no reason why you couldn’t 
have the zero at quarter-scale, to the left 
or the right. However, if you’re using our 
meter scale and component values, you 
can only have zero at centre-scale, and 
that settles it. 

If you cannot achieve balance within 
the range of RV1 (equal voltages on pins 
1 and 7 of ICl), proceed as follows: if 
you’re only a short way off balance then 
you possibly have an IC and resistors 
that are all on the edge of their 
specifications. In this case, reduce the 
value of R8 and R9 to 1M5 or so and try 
balancing the circuit again. If there is a 
gross imbalance you are almost certainly 
using a meter of the wrong coil im¬ 
pedance. It may be possible to rectify the 
situation by halving the value of R8 and 
R9 and substituting a 5k trimpot for 
RV1, sacrificing some sensitivity. 

When you have the unit correctly set 
up, install it in your vehicle. Be careful 
to ensure that the sensor leads (from A 
and B) are of equal length. If all is well, 
next step is to calibrate the unit. You can 
leave it connected permanently to the 
battery (i.e: not via the ignition switch) 
as it draws very little current. Lead A 


should be securely connected to the 
battery negative terminal connector. It 
is best to solder it to the copper strap 
just as it terminates at the clamp which 
attaches to the battery post. Tempor¬ 
arily connect the other sensor lead (B) 
about 200 mm down the earth strap, 
toward the chassis termination. ► 
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Now 
you can 
breathe 
easier! 

NEGATIVE IONS. 

For more than 20 years Medical 
research has been demonstrating the 
amazing benefits of negative air ions. 
They clear the air of smoke and dust, 
reduce fatigue and increase alertness, 
reduce up to 75% of airborne bacteria 
and much more. 

In natural surroundings they are 
abundant but in stale or polluted air 
they quickly become depleted. Now 
an inexpensive device to alleviate this 
condition is being manufactured in 
Australia. 

The “Aironic” negative ion generator 
electrically produces safe, natural 
levels of negative ions. Stale odours 
and smoke are removed from the 
room and the air becomes fresh and 
invigorating once more. 



See your health food shop or 
natural therapist or post coupon to: 


BELLE LUMIERE PTY. LTD. 

SYDNEY: P.O. BOX 216. Lane Cove. 
NSW. 2066. Tel: (02) 428 1334 
MELBOURNE: 5/47 Fitzroy St.. 

St. Kilda. Vic. 3182. Tel: (03) 534 7493 
BRISBANE: P.O. BOX 184. 

Toowong. Qld. 4066. Tel: (07) 371 3645 

I I Home/office model. $85 each. 

I I Deluxe wood casing. $95 each. 

Add $2.00 for postage and packing. 

I enclose cheque/money order for. 

NAME . 

ADDRESS . 

POSTCODE . 

Bankcard Mail Orders Welcome. 

Expiry Date. 

Signature. 

QU m LED LETTED 

Send SAE for further literature on 
negative ions. 


sincilaii— 

zxso 


Australia’s first 
under $300 computer 



With Sinclair ZX80, for just $295 you get ev¬ 
erything you need including leads for direct 
connection to your own cassette recorder 
and television. The ZX80 really is a complete, 
powerful full-facility computer matching or 
surpassing other personal computers cost¬ 
ing much more. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach-yourself BASIC man¬ 
ual. 

The ZX80’s IK byte RAM is roughly equiva¬ 
lent to4K bytes in a conventional computer 
because the ZX80’s brilliant design packs 
the RAM so much more tightly. (Key words 
occupy just a single byte). You can add to the 
memory via the expansion port, giving a 
maximum potential of 16K. 

Now available from: 

EMONA ENTERPRISES PTY. LTD. 

CBC Bank Bldg., 661 George Street, 
Haymarket, Sydney. (02)212-4815. 
EMTRONICS 
649 George Street, Sydney. 


Order Form: Emona Enterprises P/L, 
PO Box 188, Coogee, NSW, 2034. 

Ready-assembled Sinclair ZX80 
Personal Computer, excl. mains 


adaptor.$295.00 

Mains Adaptor.$16.00 

Memory Expansion Board(s) 

takes up to 3K bytes.$28.50 

RAM Memory chips — standard 

IK byte capacity (6 IC’s).$10.00 ea. 

TOTAL...$ 


Please send further information and 
prices: 


Sinclair Measuring Instruments □ 
SEW Test Instruments 
SEW Panel Meters 
GW Test Instruments 
Oscilloscopes 

Audio Generators □ 

AC Millivoltmeters □ 

RF Attenuators □ 


I enclose cheque/Bankcard. Total $ 


H I II I I I I' 



Name. 


Address 


P’code. 


A gammas 

CONNECTORS & ELECTRONIC 
COMPONENTS 


Superb quality and reliability 
from one of the oldest and most 
experienced manufacturers in 
the U.S.A. 



AUSTRALIAN DISTRIBUTORS 

AUDIO TELEX COMMUNICATIONS 
PTY. LTD. 

SYDNEY MELBOURNE 

1 Little Street, 7 Essex Road, 
Parramatta, 21 50 Mt. Waverley, 3149 
Tel: 633 4344 Tel: 277 5311 

BRISBANE 

394 Montague Road, 

West End, 4101 
Tel: 44 6328 
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Calibration 

To calibrate the ammeter you will either 
need to have a ‘load’ of known resistance 
and a multimeter or temporarily connect 
an ammeter (say, 10 A or 15 A FSD) 
between the battery’s positive terminal 
post and the positive terminal clamp. 

In the former case, connect the known 
load between the positive supply rail and 
vehicle chassis. Measure the voltage 
across the load and calculate the current 
through it. Note the reading on the 
meter (it should read in the negative 
portion of the scale) and adjust the 
position of sensor lead B on the battery 
earth strap so that the meter reads the 
correct current. Move it towards the 
battery terminal to decrease the read¬ 
ing, away from it to increase the 
reading. 

If you don’t have a known load, then 
the series ammeter method will be 
necessary. With the ammeter connected 
in series with the battery positive lead, 
turn on a few accessories until you are 
drawing a current of say 5 A or 10 A. As 
before, move sensor lead B along the 
earth strap until the project indicates 
the correct current. 

Once the unit is calibrated, perma¬ 
nently connect sensor lead B to the 
position determined. The length of strap 
between this point and the battery 
negative terminal has a resistance of 
around Vh milliohms! 

Some vehicles have insulation on the 
earth strap. Small sections may be 
removed with a sharp penknife or lino 
cutter. 

Finished? — that’s it! 

Once operational, you will notice that 
your vehicle has characteristic charge 
and discharge patterns under the usual 
driving conditions. Get used to them — 
you can then quickly tell at a glance if 
and when something may be going 
wrong. 

Illumination of the meter scale is 
useful, although we haven’t included 
details. This will depend on the individ¬ 
ual situation and the particular meter 
used. A hole may be drilled in the rear of 
the meter case and through the scale 
panel so that a small ‘pea’ or bayonet 
type globe can be fitted. (Be careful!) 
These lamps can be obtained in 12 V (or 
24 V) ratings; lower voltage types will 
require a series resistor. If the light is too 
bright, reduce the current through the 
globe with a series resistor. • 


“ % 0 5 + 

\* . 0 * i"ii % 6 /s 

«*° AMPS 


eti 


329 


S 0 5 I 

^ 4° AMPS 'b 


329 

o 


Scale for the University TD-48 


Scale for the University TD-66 

METERS, SCALES AND SHUNTS 

We have provided artwork of scales to suit several 
commonly available meters: the University types 
TD-48 (45 mm face width) and TD-66 (62 mm 
face width), plus the Minipa MU-45 (51 mm face 
width). 

As mentioned in the text, either a conventional 
meter movement (100 uA) with zero on the left of 
the scale, or a centre-zero movement (50-0-50 uA) 
may be used. The pc board has been laid out to 
suit the TD-48 meter and it mounts directly on the 
meter’s terminals. However, the board can be 
fitted to the MU-45 by drilling the mounting holes 
through the pads on the board to suit the different¬ 
ly spaced terminals. If you use a larger meter, the 
pc board will have to be mounted separately. 

Obviously, a 50 uA movement can be used pro¬ 
vided a shunt equal to the movement's coil 
resistance is connected in parallel with the meter 
terminals. For some types, meter impedance is 


“ 5 O 5 + 

4° AMPS 36 fs 



Scale for the Minipa MU-45 

1400 ohms, while for others (particularly the Uni¬ 
versity models) it is 2000 ohms. Resistors having 
a 1% or 2% tolerance can be used (E48 or E96 
series), and values of 1k4 and 2k are available. 
Alternatively, a parallel combination of standard 
value, 5% tolerance resistors can be used and will 
result in sufficient accuracy in this application. For 
a 1k4 shunt, parallel a 1k5 and a 22k. For a 2k 
shunt, parallel a 2k2 and a 22k. 


LM394 


general description 

The LM194 and LM394 are junction isolated ultra 
well-matched monolithic NPN transistor pairs with an 
order of magnitude improvement in matching over con¬ 
ventional transistor pairs. This was accomplished by 
advanced linear processing and a unique new device 
structure. 

Electrical characteristics of these devices such as drift 
versus initial offset voltage, noise, and the exponential 
relationship of base-emitter voltage to collector current 
closely approach those of a theoretical transistor. Extrin¬ 
sic emitter and base resistances are much lower than 
presently available pairs, either monolithic or discrete, 
giving extremely low noise and theoretical operation over 
a wide current range. Most parameters are guaranteed 
over a current range of IpA to 1 mA and 0 to 40V 
collector-base voltage, ensuring superior performance 
in nearly all applications. 

To guarantee long term stability of matching parameters, 
internal clamp diodes have been added across the emitter- 
base junction of each transistor. These prevent degrada¬ 
tion due to reverse biased emitter current-the most 
common cause of field failures in matched devices. The 
parasitic isolation junction formed by the diodes also 
clamps the substrate region to the most negative emitter 
to ensure complete isolation between devices. 

The LM194 and LM394 will provide a considerable im¬ 
provement in performance in most applications requiring 
a closely matched transistor pair. In many cases, trim¬ 
ming can be eliminated entirely, improving reliability 
and decreasing costs. Additionally, the low noise and 
high gain make this device attractive even where match¬ 
ing is not critical. 


The LM194 and LM394/LM394B are available in an 
isolated header 6 lead TO-5 metal can package. The 
LM194 is identical to the LM394 except for tighter 
electrical specifications and wider temperature range. 

features 

■ Emitter-base voltage matched to 50pV 

■ Offset voltage drift less than 0.1pV/°C 

■ Current gain (h PE ) matched to 2% 

• Common-mode rejection ratio greater than 120dB 

■ Parameters guaranteed over IjjA to 1 mA collector 
current 

• Extremely low noise 

» Superior logging characteristics compared to conven¬ 
tional pairs 

connection diagram 

Metal Can Package 
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I GET BOOKED! 


NEW KIT S 

I M ■ kh you want to build it not del ad, tbs parts may be available anyway. I 
| Chech tfcsDick Smith Catalogue or cal in to your Marat Dick Smith start. | 
CRO SWITCH (Sh EA February) 

Complete kit. Cat. K-351 7 S59.50 I 

I PCB ° n, V . Cat. H-8392 $3.75 [ 

SYSTEM 80 RS 232 INTERFACE (aaa EA February) 

PCB only. Cat. H-8391 $2.26 j 

| All other component* in this kit are normal stock lines. 

GUITAR FUZZ BOX (See EA February) 

PCB only. Cat. H-8390 $2.15 | 

| Ail other components in this kit are normal stock lines. 

MINI SPOT 465kHz GENERATOR (See EA February) 

| PCB only .Cat. H-8389 $1.75 

| Other components in this kit are normal stock lines. 

AUTODIM (See EA Jan) 

PCB (avail mid Jan.) . Cat H-8388 $3.50 

| All other parts are normal stock lines 

ETI MOSFET AMPLIFIER MODULE (See ETI January) 

PCB (available mid January). Cat H-8633 $9.95 

Power Moefets (low cost medium 

power types, as above). CatZ-1815 $15.00 pr 

SELECTALOT (See EA December) 

PCB . Cat H-8384 $2.95 


AC MILLIVOLTMETER 

PCB .Cat H-8385 $2.25 

| All other component s are normal stock lines 

SYSTEM 80/TRS80 INTERFACE (See EA Nov) 

PCB. Cat H-8383 $1.90 

All other components are normal stock lines. 

PLEASE NOTE: ABOVE PROJECTS AND PRICES ARE 
| SUPPLIED FROM MAGAZINE'S ESTIMATES ONLY. 


Solid State Basics 

I Doug Demaw & Jay Rushgrave 159 pages 
Contains a complete beginners course ir 
solid state theory. This is backed by simpli 
I 6 useful projects that you can build. | 
1 Illustrated 6 easy to follow. 

| Cat. B-2224 $ 6 71 

Solid State Designa 

Wes Hayward 6 Doug DeMaw 256 pages ! 
j Radio amateurs extend your theoretical! 
I understanding of sold state devices You'll! 
I be surprised at what you can do by! 
I designing circuits, test equipment, transmit -1 
Iters etc etc! 

^CaL B-22H. . . *12°°| 


You’ll save 

$$$! 

ARRL Electronics 

Data BOOk. 12 S pages 
Edited by Doug DeMaw 
The book covers math equabons, data 
1 charts, explanations of techrecal terms 6 
MUCH MORE' A must for any radxi 

I amateur experimenter 

| Cat B-2203 $ 6 7 ® 

I Practical Basic Programs 

Edited by Lon Poole 175 pages 
If you are having difficulty in finding a 
practical application for your computer - look 
no further. Applications include finance, 
home budgeting, statistics and many others 
that could help you save SSSf 

Cat. B-2344 *1 6 ®° 


HOBBYISTS/EXPERIMENTERS 

Try this handy PHONE PLUG! 

This handy plug is ideal for many expenmental 
applications Use it for intercom connections, 
amateur radio projects etc. Hobbyists: buy one 
for the junk box. you may never know when you 


NOTE: Not approved by Telecom for replacement of ‘ 
standard phone plug. Cat. P-5700 






J 


Your First Computer 

Rodney Zaks. 260 pages 
Whether you are about to buy a computer or own 
one already, this book would be a valuable aid 
You'll learn the many facets of a computer system 
written in everyday language 


$8»5 


A DREAM COME TRUE! 

FT902D With the new 
WARC bands! 


I Cat D-2853 

S 1175"° 


VVRROOOOMU!! 

NEW LED TACHO KIT 

— Get the best from your car's engine. As with 
~ a conventional tacho. it displays the engine 
speed m an analogue form - but with an 
illuminated row of LEDS! It indicates at a 
glance what your engine is doing, without 
having to mentally interpret a numerical 
display as with a conventional tacho. YOU 
DON'T TAKE YOUR EYES Off THE ROAD! 
Use with 12V positive or negative earthed 
systems. Only 3 connections are required 
Cat K-3240 and it is assy to budd. Complete v 

$2450 


Most amateurs dream about a rig like this: now 
the dream is within your reach! All mode, digital 
readout new WARC bands factory fitted 
this superb transceiver represents the absolute 
state-of-the-art in amateur communications! 
Don't forgot: we offer terms (to approved 
personal customers) sad Bankcard. 


The Dick Smith 

surcr cro. _ 

AT A SUPER PRICEi 




0V1T 2!?' U 
c*o s 

COSTIMO 

MUCH 

MO** 

We've sold 100 s 
of these quality 

6.5 Meg CRO's . _| 

Ideal for technicians, hobbyists, teachers etc. 

• lOmV/DIV SENSITIVITY 

• lOHz-IOOkHz SWEEP FREQUENCY 

• INCREDIBLY LOW PRICE! 

Cat. Q-1280 



r* 


ADO VALUE TO 
-AR 


YOUR CAW 


YOU AIN’T HEARD NOTHING YET! 

If you think your hl-fl sounds 
good, those units will make them 
sound 
GREAT! f 


EQUALISER 

Easy to budd. easy to fit assy to use! The Graphic Equaliser can adjust 
individual bands of frequencies in both channels to make up for system 
i so on. BuM now and save! 

ANALYSER 

To get the most from an 
equaliser, you need to know 
where your system 

till / deficiencies era. The analyser tells 

I'll is-r - 


you! So you end up with clear, pure 
sound! And this superb kit also doubles 
as a LEO level meter, looks good, works 
ready wall! Complete with instructions. 


\* 

Cat. K-3519 

EITHER UNIT NORMALLY SELLS FOR 

$ 99*° now $ 89 50 !!! 

TIMBER SLEEVE SHOWN IS OPTIONAL AT EXTRA COST: 

WW THAT HIOFElSIOtlAl LOOK: ONLY $8.50 (Cat H-3113) 


MAJOR DICK SMITH RE-SELLERS: 


WATCH THIS SPACE 

AND FIND OUT WHAT YOU MISSED 
Each month all of our stores feature an 
outstanding special which is actually 
BELOW COST' N B Specials are strictly 
while store stocks last 
Don t miss out 1 

LAST MONTH: 

AM/FM PORTABLE RAOIO 
Normally $22 50: reduced to S11.95 | 

SAVING 

$10.55! 


|T>h* Acoustic Coupler acts like a modem without 
j physical connection to the phone lines. It u 


microphone 6 speaker in the coupler cast, 6 transfers the 
information from your computer by sound. Now you can 
have your computer talk to another across the street, town 
or country! A must for all serious computer users. 


THE RATINGS ARE COMING... 

So why not get the best reception A SAVE! 

Don't put up with John Wayne's Ghost appearing or a frosty Raqual Welch on your ecraen 
this eeaeonl Our antennae will get the bug out of bad reception 

Our hugest i 
0-2-7-9-10 


199 


00 

ECONOMY CALCULATOR 

WITH LCD * *- 

READOUT! SE'E 

WITH MEMORY! for ages, auto 

*2™, $ 9 95 STSm.5 


LCD METRIC CON 
VERSION CALC.- 

Still having metric troubles’ Work out 
- conversions with this beauty. It also has 
m memory function with auto $ 9 Q95 
■ shut-off too! I 



Cat B-2366 

You just bought a 
Personal WHAT? Thomas 

Dwyer 6 Margot Critchfiefd 340 pages 

Let your imagination go . think of all 

programs you can do with your new computed 
This book educates the beginner & gives a 
structured approach to creative programming 
There's even a section on business/finance plus a 
chapter on expanding your computer system' 

| Cot 6-2331 *1 5* 

The Kara brook 

TIME MACHINE 


It may be no TARDAS’, but Dr Who probably 
uses one to switch on & off K9 (His robot 
dog), security lights, electric jugs & frypans, 
the pool filter etc etc. It can switch on and 
off any appliance within a 24 hour period - 
you just set the time! ^ m _ _ 

Cat. X-1120 $4 Q95 


DON’T GET LOST!!! 

(This side of the Rabbit Proof Fence’)! 

Next time you go holiday in a remote 
area, take one of these with you just in 
case you get lost! Can tune into a radio 
station and be able to pm point its 
direction Makes it ideal for bushwalkers 
campers, fishermen etc etc. 

Has 5 bands: AM/FM/VHF/SW/ 
MARINE At this price you can't go 



TALKING 
COMPUTERS! 

Acoustic Coupler 

r«» V tone. hit 




125 


00 


DUSTY DISKS? 

Do you have valuable diskettes just lying 
around collecting dust? This library case will 
protect them from dust, dirt, heat etc. Holds 
10 diskettes! Store away or folds into 


convenient position. 


Cat X-3515 


$C95 


Boost that signal... 

With this mast head 
amplifier Use with 
75 or 300ohm sets 
Gives 18db gain! 

Cat. L-4200 

The txg gun for more dffiaJt 
areas 75 ohm Use co-ax or 
twedaad Cat L-4030 


28cm WALLMOUNT 

142 s 



SAVE $10.00 ON THIS ONE A T PHONE VIA 

This is the ideal dialler for the experimenter, 
hobbyist etc. Features push button dialling plus a 
last number re-call! WAS$49.50 

NOTE: Although this connects easily to the 
standard Telecom phone (no soldering required), 
present regulations do not permit so. Cat X-1175 

CAN’T PUT IT UP? 

CHECK OUR HUGE RANGE OF TV ACCESSORIES 

Hors aro just a low... 

69cr 



9cm WALLMOUNT 


*39*> 


ISO " 


I 

I __ 

I ” Cat L-4152 

I Wall or bargeboard mounting of vertical 

READY FOR UHF?! mas,s up,o 5cmd,amet * T 

Speciaty made for Dick to suit Australian _,_| CHIMNEY MOUNT 

standards Adjustable deectivity in 2 _v^-*' I 

deechons very important for —ZZ *T~ I 

good UHF reception Uses 

standard 300 ohm J Double arm, single strap Complete mast 

ffr ^g^Q95| assembly Easy to mount. Cat. L-4154 . 97 . 




140s 

Use for wall mounting or vertical masts. 
Both mounts are rugged & come with saddle 
clamp assembly Cat. L-4153 

BARGEBOARD MOUNT 


too. Cat L-4028 


ESPLUOIta 


Mount any TV antenna from a vertical 
surface, bargeboard. wall, chimney etc 
‘139.7cm long Cat. L-4150 

w »6®° 
:KETSSBALUNSS You nama it- 1 


v tire re sellers who stock a large proportion of our range However, we cannot guarantee that they v 
all of the items, or at the same prices, as those advertised on these pages 


■ENDIBO, Vic: Sumner Electronic* 

•6 Mitchell Street. Phene 431 177 

■LACKHEATH, NSW: Baadwln Electronic* 

123 Sutien Street Phene 171 37t 

BROKEN NIU. NSW: Crystal TV Itsiitals 

N Crystal Street. Phene 8197 

CAIRNS, QLO: Thompson Instrument Services 

78-41 McLeed Street. Phene 512 404 

COFFS HARBOUR, NSW: Caffs Harbour Electranlca 

3 Cefti Hnrhear Plain. Perk Avn. Phene 525 544 
BARWIN, NT: Kant Electronics 
42 Stsart Highway Phona 414 744 
DUBBO, NSW: Salskta Stand. 

31 Talhregar Street 121 979 

EAST MAITLAND, NSW: East Maitland Elactronlca. 

Car Laws b High Streets. 337 327 

FAIRY MEADOW, NSW: Trllagy Wbalatala Elact. 

40 Princes Mwy Phene 831 211 


60SF0R0, NSW: Tomorrow't Elactronlca A HI FI 

98 William Street Phona 247 246 

HOBART, TAS: Aero Elactronlca 
123a Bet hunt Street. Phone 348 232 
KINGSTON, TAS: Kingston Elactronlca A Racorda 

Channel Court Phono 299 802 

LAUNCESTON, TAS: Advanced Elactronlca 

5a Tho Quadrant. Phona 317 075 

USMORE. NSW: Dacro Electric 

Magadan St Ir Bruxnar Hwy Phona 214 137 

MACKAY, QLO: Stevens Electronics 

42 Victoria Straat Phona 511 723 

MARYBOROUGH, QLO: Keller Electronics 

218 Adalaida Straat. Phona 214 559 

MORUYA, NSW: Coastal Electronics 

43 Vulcan Straat. Phona 742 545 

MT 6AMBIER, SA: Hutchassons Communications 

5 Elixehath Straat. Phona 258 404 


MUSWELLBROOK, NSW: Silicon Chip Electronics 

Suita 3. 98 Bridga Straat Phona 43 1096 

NAMBOUR, QLO: Nambour Electronic Shop 

Shop 4. Lowan Houte. Ann St. Phona 411 604 
NEWCASTLE. NSW: Elektron 2000 
181 Wharf Road Phona 262 644 
ORANGE, NSW: MAW Electronics 

48 McNamara Street. Phone 626 491 

ROCKHAMPTON, QLO: Purely Electronics 

15 Eeat Street Phona 21 058 

SOUTHPORT. QLO: Amateur's Paradise 

121 Narang Straat. Phona 322 644 

TAMWORTH, NSW: Sound Components 

78 Briabana Straat. Phona 861 363 

TOOWOOMBA, QLO: Hunts Electronics 

18 Nail Straat. Phona 326 944 

TOWNSVILLE, Qld: Tropical TV 

49 Fulham Rd. Vincant Villaga Phona 791 421 

TRARAL80N, VIC: Power'N'Sound 

147 Argyle Street. Phona 743 638 


WA66A, NSW: Wagga Wholesale Electronics 

82 Forsyth Stroot. 

WINDSOR, NSW: Hawkesbury Electronic Centre 
111 Goorgo Street. Phona 773 411 
WODONGA, VIC: A A M Electronics 

78a High Straat Phona 244 588 

WHYALLA NORRIE, SA: Mellor Enterprises 

Shop 2. Foreytho Street Phona 454 764 

WOULD YOU LIKE TO BE A 
DICK SMITH RE-SELLER? 

How would you like to join the hundreds of successful 
Dick Smith re-sellers, spread right across Australia’ 

If you're interested, why not give our wholesale division a 
call - Sydney (02) 888 3200. 9AM - 5.30PM weekdays 

It could be the start of something big . . . 


























































LOOKING FOR A LIGHT SHOW? 




oF* i 


EA 

CHASER 


Add life to your next party with this incredible Light Chaser. 
Features include reverse/forward chasing, variable flash rate 
control plus an invart/normal switch. This switch can make 2 
lights appear to move instead of 1 at a time. The versatility is 
increased with auto reverse & inverse' functions. This automati¬ 
cally inverses or reverses the display at any set rate. All this 
makes it a worthwhile project that will save you $$$ and give 
hours of entertainment. 5Q 

Cat K-3145 D S# 

TESTit!. 

TRANSISTOR TESTER KIT 

This one tests bipolar transistors. 

I diodes. FETs and even SCR's b 
I PUTs. If s a low cost and practical 
irtrtnjment sxnpie enough tor a begrmer 
1 to build. Ideal also for the serviceman 
/ A valuable piece of test equipment 
you can't afford to miss! 

Cat. K-3052 


EA • 

musi- • 

COLOR • 

Turn your music into a coloured light show. This unit will accept £ 
an audio input from almost any amplifier and uses the information ^ 

to control 3 channels of colour. Both the Musicolor and the Light 
Chaser are easy to build and come with detailed instructions. 9 
Makes it ideal for parties, discos, rock bands/concerts etc etc. £ 


BARGAIN COMPUTER 

tapes! :e=: 


*59 50 : 


Wo ve made a HUGE SCOOP 
PURCHASE of world renowned Memo- 
rex computer cassettes for computer 
recording. Is also ideal for recording 
notes etc (no drop outs)! These are 
professional quality (we've used them in 
our $25,000 computerised photo-type¬ 
setter and they're perfect!) These tapes 
are selling for less than HALF our 
normal computer cassette price - and 
they're much longer! Hurry - this is 
q definitely a once-only offer. Buy now ft 
save a fortune! 

Z\95‘!l! 


MEMOREX 


WCH/ 


$ 15 


00 


WAS $10.95! 


BEAUT MINI ORGAN| 

' ‘ V i* r Vf iTAdtE 

SSI? 

Havt hours of fun with this assy to build mini | 
organ kit. Microproo 
versatility including tremolo b variable depth plus | 
2 switcheabie voces Comes complete w 
speaker 6 instructions (batteries 6 case i 
supplied) Cat K-3430 

WAS $4 Q50| 

$29.50! 


IT S HERE! 

THE ALL NEW 
PLAYMASTER 
MOSFET AMP 

See our 
other ad 
for full 
details! 


|TOGGLE SWITCH 
BARGAIN! 

A DPOT mini toggle switch tor only 
$1.25! Contacts are ratad at 125V 
10A (but great for 240V at lower 
current) As used in just about 
everyEA b ETI protect* Normally 
$2.50 each, but our bulk buying 
power enables us to slash the pnce 
YOU REAP THE BENEFIT!' 

$425 

WAS $2,501 " 


NEW NEW NEW NEW NEW 

MINI SOLDERING IRON 


This ia the perfect irea far working on computer boards er any other di 
Comes with spare copper tip and heats up in seconds! The voltage is 
safer te work in those delicate areas'. Connect up to a car cigarette 
(Cat. P-1675 @> 70C) and you can repair things in the carl 


lighter plug 


$R93 


Cat T-1920 . 

TRANSFORMER TO SUIT:c« M -2155 miM* ’A 90 
SPARE TIPS: 

Conical: Cat. T-1921. ■ 

Wedge: Cat T-1922 . *1 50 


RESISTANCE 
SUBSTITUTION 
WHEEL 


Convomsnt size with large 
easy to read value sslect- 


ssiect values from 5 ohms 
to 1M ohm in 36 steps! / 


Fantastic for the expen- 


6 servicemen. Buy a few 
b save hours of soldenng! 


MEASURE IT WITH A DICK SMITH 

PANEL METER 

r The MU range are of high qnality with ■ full scaia accuracy bettor 
than 2%! MU45 tensions - 58mm(W)* 52mm(H). 

- 120ohms Q-2010 * 8 ®° 


| O-lmA - 

I 0-50uA - 1 4000ohms Q-2020 

0-5A DC - 3ohm (shunt) Q-2030 

020V DC - lOOohm 0-2040 


LEDS 
AND 

| LADDERS | 
GAME 


Ona of our most popular kits of the past was the 
intriguing LEDS 6 LADDERS' game described in EA | 
1975 Now EA have come up with another van 
which is easier to budd and play! Cen you dimb out of | 
the well without being plummeted down agam? 
AND NOW FOR THE BEST NEWS: 
Thin kit is actually $1.00 chaapar than I 
it wai in 1976 - despite 4 years of | 
inflation! 

WAS $16.75 in *76 NOW ONLY 


s 15 75 


TUNER PANEL METERS 

As usad m tha famous Playmastar Tuner krt. those meters 
provrie many uses for tha hobbyist ate Attractive finish. 
Cat n-ra* < — Cot. Q-2100_ 


I Dimensions. 100mm(w)x82mm(h). 

MILLIAMPERES 1ma-120ohms. 0-3 
MICROAMPERES lOOnA-1400ohms 


60 $12.50 

. 0-2070 $12.50 


I SAVE EVEN MORE ON BULK PURCHASES) 


•'*3 _■> \\ gg- 

$200 13001 

WERE $4.96 EACH! 


Cot 0-1410 

195 


CAR COSTS BEATING YOU? 

CDI COULD HELP 

Thousands of happy motorists are savmg money with 
COL You could join thorn' A Capacitor Discharge Ignition 
System coulddoany-oral-oftheseeiyourcar. 

• Increase spark energy giving butter fuel 

• Help dirty or fouled plugs to fire - increasing 

time botwnen phig changes COMPLETE KIT: 

• Increase points bfn by lownng current uu " ,r “ 

through them - so ear stays in tun# longer. SAVE! WAS S 32 M 

• Give better cold and hot starts by maintaining (Cat K-3260) $2Jj00| 


j ia wut weather driving 


NOW: 


3 INPUT AUDIO MIXER 

KIT 


Specially designed for the home recor¬ 
ding enthusiast thin unit has more 
features than others selling for over 
$100! Features autofade from one 
channel to another for voice over 
music dubbing plus full bane and 
trebla control. Also has 3 inputs with 
gain controls plus a master control! 
Complete with instructions. 

WAS $49.50! 


SPEAK UP! 

TELEPHONE AMP 


Now you can let everyone 
hear that telephone message. 
This telephone amplifier has 
a sucker that attaches to the 
telephone. When someone 
calls, just switch on the unit | 
to hear the caller loud and _ 
clear* n ||1 


,*1*0 s ° $19 

Cat. X-1174 I 9m 


50 


FUN WAY INTO 

ELECTRONICS 

FUNWAY 1 

It ha* to be the best wey to learn electronics! The unique breadboard wiring 
system is simple, safe & a lot of fun. There ere 20 exciting projects to build 
including the famous Beer Powered Radio! A gj 

B-2600 72 pag«s 

FUNWAY 2 

Once you've enjoyed Funway Volums 1, urtiy not stsp up to volumt 2* Fsatures 
20 practical projects There is full information on how to solder PLUS a gwde 
to using your multimeter Learn how to make PCB's. PLUS MUCH MUCH 
MORE! You'll have fun learning b budding these projects & using them for a 
worthwhile purpose 

B-2605 128 pages yO 

TEACHERS: Funway into Electronics has enormous 
educational benefits. Why not ask about our incredible 
discounts for bulk orders (10 copies or more). YOU'LL 
SAVE A BUNDU^ -- 


Build these simple kits & save $$$! 

CONTINUITY TESTER 2 OCTAVE ORGAN 

Checks the continuity of electrical circuits & compone- Utto* your mgsnurty* cheap and simple to aseamWe 
nts Also gives an indication of continuity over a this monophonic organ is tuneable, covering a full 2 
resistance range from zero to many thousands of octaves and ranging from C282-C1047Hz St 12 notes 
ohms* Simple to budd, it provides a valuable tool for pet octsve Ideal for the budding musician. Keyboard 
the hobbyist when fault finding in projects 4>ioo materials not supplied - you 
Cat. K-2041 (Not dtustreted) *4 ingenuity* Cat. K-2072 (nonBustreted)*Q* 
NOTE: Instruction t 


BUYING BY MAIL? 


DICK SMITH ELECTRONICS 


ORDER VALUE: 

S5 (min) to S9 99 


NSW 145 Parramatta Rd 
613 Princes Hwy 
818 George St 
531 Pittwater Rd 
147 Hume Hwy 
162 Pacific Hwy 
30 Grose Street 
125 York Street 
263 Keira Street 


AUBURN 

648 0558 

ACT 

96 Gladstone St 

FYSHWICK 

80 4944 

BIAKEHURST 

546 7744 

QLD 

166 Logan Road 

BURANDA 

391 6233 

BROADWAY 

211 3777 


824 Gympie Rd 

CHERMSIDE 

59 6255 

BROOKVALE 

93 0441 

SA 

60 Wright Street 

ADELAIDE 

212 1962 

CHULLORA 

642 8922 

VIC 

399 Lonsdale St 

MELBOURNE 

67 9834 

GORE HILL 

439 5311 


656 Bridge Road 

RICHMOND 

428 1614 

PARRAMATTA 

683 1133 


Dandenong Rd 

SPRINGVALE 

Open soon 

SYDNEY 

290 3377 

WA 

414 William St 

PERTH 

328 6944 

WOLLONGONG 

28 3800 

DICK SMITH MAIL ORDER CENTRE: 


SHOP HOURS: 9AM TO 5.30PM MONDAY TO FRIDAY; NOON SATURDAY 
(Brisbane stores half hour oarlior). Somt storos art open on Iota shopping 
nights: pleas* phone your local store to chock before coming 


PO Box 321. North Ryde NSW 2113. Phone (02) 888 3200 

SERVICE CENTRE: LANE COVE ft WATERLOO RDS. NORTH RYDE NSW 2113. 
PHONE (02) 888 3200. HOURS 9AM TO 5PM. MONDAY TO FRIOAY ONLY. 


COMPUTER 

HOTLINE 

Wan! to know moro about our 
computors? Or maybo you’ra 
having problams and naad advici 
For friondly, holpful information 
on System 80 or Sorcorar com¬ 
puters. or on any of our peripherals, 
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MOSFET power amplifier 

Part 2 

David Tilbrook 

This month we continue with the discussion on the 
amplifier’s design, followed by further construction details 
to enable you to build a stereo power amplifier using two 
modules. 


LAST MONTH we decided on the use of 
the MOSFET output devices, and can 
now proceed with the design of the rest 
of the power amplifier. The biggest 
problem is the reduction of distortion in 
the output stage. In most power ampli¬ 
fiers this is accomplished with negative 
feedback. 

There is a trend at the present away 
from amplifiers with large amounts of 
overall negative feedback. Claims have 
been made that negative feedback is the 
cause of transient intermodulation dis¬ 
tortion and results in amplifiers with 
dubious stability characteristics. The 
anti-negative feedback purists have 
suggested that 10-20 dB of overall 
negative feedback should be considered 
the maximum in a high-quality audio 
amplifier. To my knowledge, however, 
and on the basis of numerous exper¬ 
iments into the problem, there is no 
sound engineering basis for this position. 
So long as a good stability margin is 
maintained and providing the amplifier 
is designed so that the feedback loop will 


not saturate on any input signal, with 
the exception of an amplitude overload, 
there is no reason why 40-60 dB or more 
of negative feedback could not be 
applied. 

In order to understand the relation¬ 
ship between negative feedback and 
distortion it is necessary to look at some 
of the fundamentals of feedback 
amplifiers. 

The modern transistor power ampli¬ 
fier is similar to the IC op-amp. Both 
have an input difference amplifier, 


VOLTAGE GAIN OUTPUT 



Figure 11 


followed by a voltage gain stage or 
stages. The output from the voltage gain 
stage is fed to the output stage that 
provides a sufficiently low output im¬ 
pedance to drive the expected load. 
Figure 11 is a block diagram of a typical 
power amplifier. 

The difference amplifier has two 
inputs. A signal applied to the non- 
inverting input will be amplified and 
appears at the output with the same 
phase as the input signal. A signal 
applied to the inverting input is also 
amplified but appears at the output with 
the oppositve phase to the input signal. 
The non-inverting input is sometimes 
referred to as the positive input and is 
generally marked on diagrams with a 
' + while the inverting input is some¬ 
times referred to as the negative input 
and is marked on diagrams as a f -\ 

If identical signals are fed to both 
inputs simultaneously, the result at the 
output is 0 V. i.e: only the difference 
between the two input signals will 
appear at the output. 
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In Figure 11 the input signal, e 4 , 
from the output of the preamplifier, is 
applied to the non-inverting input of the 
difference amplifier. The output signal 
voltage, e 0 , is attenuated by the 
resistive potential divider formed by R1 
and R2 and then fed to the inverting 
input of the difference amplifier. If we 
assume that the input impedance of the 
inverting input is high, the output 
signal voltage, e 0 , will give rise to a 
signal current through R1 and R2 to 
ground. So:- 

i n = -—— bv Ohm’s law. 

0 R1 + R2 

The signal voltage developed across R2, 
which is the signal voltage seen by the 
inverting input, is given by:- 


Now, if the output signal e 0 is at 0 V 

while the input ei is taken slightly 

positive, the input stage will amplify 

the difference between the two voltages 

and feed this signal to the voltage 

amplifier where it is further amplified. 

The output signal from the input stage is 

proportional to the difference between 

the input and the output of the power 

amp and is therefore often referred to as 

an error signal. In this case, the error 

signal is a positive-going voltage that 

will cause the output stage to drive in 

the positive direction until the voltages 

on the two inputs of the differential 

amplifier are identical. To do this it 

must take the output signal voltage to a 

higher voltage than the input in order to 

compensate for the attenuation in the 

potential divider. 

o „ R1 + R2 

Specifically, e 0 = ej. ^— 

The factor (R1 4- R2)/R2 defines the re¬ 
lationship between the input and output 
signal voltages and therefore is the gain 
of the power amp — sometimes called 
the closed loop gain. 

The total voltage gain in the 
difference amplifier, voltage amplifier 
and output stage is called the open loop 
gain since this is the gain the amplifier 
would have if the negative feedback 
were not there. If the open loop gain was 
infinite, then no matter how small the 
error voltage became, the feedback loop 
could reduce it still further. Real 
amplifiers always have a finite open 
loop gain and so the equation for the 
closed loop gain gives us really only an 
approximation. Nevertheless, this is the 
biggest single advantage of feedback 
amplifiers. The gain, and therefore the 
transfer characteristic, is ostensibly a 


function of the ratio of resistors R1 and 
R2, provided that the open loop gain is 
high enough. 

Consequently, feedback amplifiers 
are capable of extremely good per¬ 
formance and it is significant that 
almost any power amplifier available 
today uses this basic technique. 

There are of course disadvantages to 
the negative feedback approach. If, for 
any reason, the output signal e 0 cannot 
follow the input signal ei, the error 
voltage will increase dramatically. 
Since the amplifier has access only to a 
limited supply rail (even the national 
power grid is a limited supply rail!), the 
feedback loop will clip if the error signal 
becomes too great. Once the amplifier 
overloads in this way it will remain 
'latched up’ for a period before re¬ 
covering. The ability of the circuit to 
recover from overload is simply referred 
to as overload recovery and is another 
factor contributing to the difference in 
sound between amplifiers. 

It is important that the amplifier can 
recover quickly and cleanly from an 
overload situation. Some amplifiers 
actually burst into oscillation momen¬ 
tarily as they pass into and out of an 
overload situation. This can be difficult 
to see on an oscilloscope if the effect is 
relatively minor, but it will have a 
profound influence on the sound of the 
amplifier. 

Although it is true that negative 
feedback amplifiers are more likely to 
suffer badly from this problem than 
open loop amplifiers, it should be 
realised that all amplifiers suffer from 
this problem. The two instances where 
this is likely to occur are amplitude 
limiting and slew rate limiting. When 
the output voltage reaches one of the 
supply rails and the amplifier clips’, the 
feedback loop will swing hard against 



Figure 12 


the opposite rail. Figure 12 is an 
oscilloscope picture showing the feed¬ 
back loop of the ETI-477 MOSFET 
power amp module trying to correct for 
a 100 W RMS, 1 kHz sinewave that is 
being clipped slightly on peaks. Notice 
that the feedback loop comes out of over¬ 
load quickly and with no sign of 
oscillation. 


Transient 

intermodulation distortion 

The second instance that leads to 
saturation of the feedback loop occurs 
when the signal slope of the input 
exceeds the slew rate of the amplifier. 
That is, when the signal rises or falls 
faster than the amplifier can. In this 
case, the feedback loop simply cannot 
'catch’ the input signal and the ampli¬ 
fier will be momentarily operating 
without feedback (open loop). As I 
mentioned earlier, this is one of the 
more controversial aspects of feedback 
amplifier techniques. 
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A bad case of TIM. Upper trace — 25 kHz power 
output sinewave. Lower trace — distortion. 
Notice that the distortion is greatest for the middle 
portion of the sine wave, where slew rate is 
highest. 

The claim is made that negative feed¬ 
back makes an amplifier susceptible to 
transient intermodulation distortion. 
Since a bipolar output stage is usually 
the slowest stage in the amplifier, it will 
take the longest to react to a transient 
input signal with high input signal 
slope. The argument is that since the 
input signal is present on the non¬ 
inverting ( + ) input of. the difference 
amplifier, but not on the inverting (-) 
input, since it has been delayed by the 
output stage, the error voltage will 
increase to the point of clipping, thereby 
overloading the driver stage and 
generating gross distortion. 

It is easy to demonstrate by experi¬ 
ment that this effect does in fact occur, 
and it is true that beyond the slew rate 
limit, the presence of a negative 
feedback loop will make the problem 
worse. It is equally true, however, that 
the negative feedback loop worsens the 
distortion above the amplitude limit, or 
clipping point, and for exactly the same 
reasons. Once the feedback loop is over¬ 
loaded, either by clipping or slew rate 
limiting, it .will take a finite time to 
recover and this adds an audible form of 
distortion to the output signal. 

The point is that no high quality 
amplifier should be operated above its 
slew rate limit. 

The usual approach is to ensure that 
the slew rate limit is high enough in the 
first place and to precede the input stage 
with a low-pass filter to limit the ► 
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maximum possible signal slope of any 
input signal. In this way, extreme 
slewing distortion cannot occur , since 
no signal at the amplifier’s input can 
exceed the slew rate limit. 

As the input signal approaches the 
maximum slew rate, the distortion will 
increase, just as it does when the signal 
amplitude approaches the clipping 
point. Under these conditions however, 
the negative feedback loop may actually 
decrease the amount of transient inter¬ 
modulation distortion by generating the 
appropriate error signal. 

A good qualitative indicator that an 
amplifier is free from TIM is its square 
wave response. Remember that a rela¬ 
tively high frequency square wave 
(about 10 kHz) passed through a low 
pass filter with a 3 dB point of around 
30 kHz for example, should not look 
square. (See Picture I on page 28 of last 
month’s issue.) The filter gives rise to 
the exponential shape of the rising and 
falling edges and clearly limits their 
signal slope. Furthermore, since the ear 
is roughly a 20 kHz low pass filter itself, 
you will perceive no difference in the 
sound of these two signals. A power 
amplifier that is free from TIM should 
produce a 10 kHz square wave that has 
exponential leading and trailing edges 
like the waveform in Picture I last 
month. There are several extremely fast 
amplifiers on the market at present 
whose square wave response will look 
square, even at 10 kHz. If their square 
wave response is analysed on a high 
speed CRO, however, the leading and 
trailing edges of a 10 kHz square wave 
would still have an exponential shape. 

In this analysis of the TIM 
mechanism, the term slew rate has been 
used in reference only to the slew rate of 
the slowest active device. If the power 
amplifier has been designed for 
minimum TIM, and consequently has 
been Fitted with an input Filter to limit 
the maximum possible input signal 
slope, the filter will determine the slew 
rate of the ampliFier. The slew rate 
speciFication quoted by most ampliFier 
manufacturers is meaningless when it 
is not known whether this slew rate is 
determined by an active device or by a 
passive input filter. 

Stability of feedback amplifiers 

By far the biggest problem encountered 
with feedback amplifiers is the 
stability. The difference amplifier stage 
achieves its differencing effect by 
summing signals that are inverted with 
respect to each other; i.e: they have a 
180°, or 7T rad., phase difference. If any 
reactive component in the load or the 


amplifier itself is allowed to cause a 
phase shift of more than ±90° (tt/ 2 
radians) the differencing function of the 
amplifier becomes a summing function 
and oscillation results. If the oscillation 
occurs it will invariably lead to gross 
distortion in the audible range, even if 
the oscillation itself is well above 
20 kHz. In the worst case, full power 
output at these frequencies (typically 
between 50 kHz and 1 MHz) will lead to 
almost instantaneous heating, and 
possible destruction, of the output de¬ 
vices and perhaps the loudspeakers. 

There are some amplifiers that 
destroy tweeters with monotonous regu¬ 
larity. These amplifiers are usually 
those with marginal stability charac¬ 
teristics and can be improved with some 
modification to their design. 

The basic rule for stability of a feed¬ 
back loop is the Nyquist Stability 
Criterion. This says that the ampliFier 
will be stable if the loop gain is less than 
unity when the phase shift of the loop 
reaches 180°. This is best shown as a 
jpolar plot like that in Figure 13. On the 
polar diagram, the loop gain is repre¬ 
sented as a vector quantity, T. This is 
because both the phase and the magni¬ 
tude of the loop gain change as a 
function of frequency. The phase is 


if 



Polar plot of a stable amplifier. 


Figure 13 Nyquist stability diagrams. 
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(„) Figure 15 


shown as the angle between the vector T 
and the positive x axis and is written: 
arg T. The magnitude of the loop gain is 
represented by the length of the vector T 
and is written /T/ or T. Now, since both 
arg T and T will vary as frequency 
varies, the terminal or end point of the 
vector will describe the curves shown in 
the Nyquist diagrams. If the curve en¬ 
closes the point -1 + jO, then /T/ has 
not become less than unity when 
arg T = 77 so the amplifier is unstable. 
An amplifier whose polar plot passes 
through —1 -I- jO will be conditionally 
stable. The polar plot of a stable ampli¬ 
fier will not enclose the point -1 + jO. 



Figure 14 


Figure 14 shows the Nyquist diagram 
for the ETI-477 MOSFET power amp. 
module. Note that the curve passes well 
inside - 1 + jO. 

We have looked very briefly at some 
of the advantages and disadvantages of 
feedback amplifiers of the general type 
shown in Figure 11. If negative feed¬ 
back is to work effectively we must 
design a difference amplifier, voltage 
gain stage and output stage that will go 
together to provide the proper con¬ 
ditions of phase shift, open loop gain and 
slew rate so that a stable amplifier 
results. Since it is the differential 


amplifier that compares the input and 
output signals, it is necessary for this 
stage to be as linear as possible. The 
most common circuit for this purpose is 
the differential pair as shown in Figure 
15. 

The differential pair 

Most differential pairs are symmetrical 
circuits with the two transistors (Ql 
and Q2 in the circuit here) well matched 
and the resistance associated with the 
bases of approximately the same value. 
Similarly, the values of the collector 
resistors are usually the same. Ideally, 
the two devices forming the differential 
pair would be constructed on the same 
chip and it is for this reason that some 
semiconductor manufacturers make 
differential pairs that simply consist of 
two matched transistors in the one 
package. In practice it has been found 
however, that two good quality tran¬ 
sistors can be made to operate 
effectively as a differential pair for the 
vast majority of applications. In the cir¬ 
cuit of Figure 15, the resistor Re will 
determine the emitter/collector current 
that flows in the two devices, Ql and Q2. 
Since these two devices will normally 
have a dc current gain in the order of at 
least 200, the base-emitter current is 
roughly a maximum of 1/200 th of the 
emitter-collector current. Now the 
bases of Ql and Q2 are connected to 
ground through the resistance of the 
input signal sources, R s i and R^. Both 
Ql and Q2 are therefore biased on, but 
in most practical circuits, the voltage 
drop produced across Rsi or R^ by the 
small value of the base-emitter current 
will be neglible; seldom more than 
50 mV. 

The voltage at the bases of Ql and Q2 
will therefore be approximately 0 V 
(actually, slightly negative). Since the 
base-emitter voltage drop of the two 
transistors is around 0.6 V, then the 
voltage at the top of resistor Re will be 
-0.6 V. The current through Re is 
therefore 


iRE " —KT“ 

where Ire is the absolute value of the 
current flowing in the emitter resistor Re, 
and V is the absolute value of the negative 
supply voltage. 

Since the voltage drops across the base- 
emitter junctions of the two transistors 
are almost identical, and the voltage 
drops across Rsi and R S 2 are negligible, 
then both Ql and Q2 will share the 
available current equally. The current 
in each collector is therefore 

Ici = Ic2 = ^Ire 

The voltage drop across the resistors 
Rci and Rc2 is given by 

^Cl = Ici Rci and VC2 = Ic2 Rc 2 

So the dc voltage present on the two 
output terminals of the differential pair 
(i.e: between the two collectors) will be 
virtually the same. 

Now, consider the effect if the input 
voltage generator eij causes the voltage 
on the base of Ql to increase slightly, 
while ei 2 remains fixed. The increased 
voltage on the base of Ql will turn Ql on 
harder than Q2. In fact, since there is 
only limited current available through 
Re, Q2 will actually be robbed of current 
by Ql.The collector current Ici will in¬ 
crease, causing the voltage drop across 
Rci to rise, while the current Ic2 de¬ 
creases, causing the voltage drop across 
Rc 2 to decrease. Since the voltage drop 
across Rci has increased the output 
voltage e 0 i, which is measured with 
respect to ground potential (0 V), 
decreases while e o2 increases. So an 
increase in eij will cause a decrease in 
e 0 i, but an increase in e 02 . By similar 
reasoning, an increase in ei 2 gives rise 
to a decrease in e 0 2 and a consequent 
increase in e 0 i. 

This simple analysis of a differential 
pair has been made using dc signals but 
the argument is valid for ac waveforms 
also. Differential pairs are sometimes 
used with the two outputs as shown in 
Figure 15, but more often, only one of 
the output connections is used (i.e: 
single-ended output). In this case, the 
input terminal that gives rise to an out¬ 
put signal of the same sense (or phase) 
as the input signal is called the non¬ 
inverting , or positive , input while the 
other input terminal is called the 
inverting , or negative input, since the 
output signal will have the opposite 
phase to a signal applied to this 
terminal. This is sometimes called a 
single-ended differential pair and is 
often represented in circuit diagrams by 
the symbol: 
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This symbol could be used equally 
validly for the differential pair alone, an 
IC op-amp or the differential pair, 
voltage and current stages of a power 
amplifier. The essential feature is 
simply the presence of inverting and 
non-inverting inputs and a single 
output. 

So far we have seen that it is the 
difference between the two base 
voltages that will give rise to an output. 
Ideally, if the signal voltages on both 
inputs are varied identically, then each 
transistor should still share half the 
available current and no output should 
result. Such an input signal is called a 
common-mode input signal. In real 
differential pairs common-mode signals 
are still amplified slightly. The ability 
of the differential pair to reject common¬ 
mode signals is called the common¬ 
mode rejection ratio and is normally 
given as the ratio of the differential 
voltage gain to the common-mode 
voltage gain, i.e: 

CMRR = 20 log 

where Ac is the common-mode voltage gain 
and Ad is the differential voltage gain 

In order to calculate Ac and Ad we first 
need look at the voltage gains for input 
signals e^ and e^. In Figure 15 we will 
let the output associated with the 
e 0 2 signal voltage be the differential pair 
output. Then, the base of Q1 is the non¬ 
inverting ( + ) input and the base of Q2 
the inverting (-) input. The signal ei X 
first suffers attenuation due to Rsi and 
the base resistance of Ql. Furthermore, 
Q1 is acting as an emitter follower and 
therefore has a voltage gain of slightly 
less than unity. Finally, the input 
signal is fed to the emitter of Q2 which 
acts as a common-base stage and pro¬ 
vides the voltage gain. If we let Ai be the 
gain of the non-inverting input, i.e: 

Ai (definition) = 221 

©oi 

then it can be shown that: 

A) = (RE||Re)(RC2) 

(Re + Re II Re) (Re) 

where Ai is the voltage gain of the + input 
Re is the value of the emitter resistor 
Rc 2 is the value of the collector 
resistor 

Re is the emitter resistance 

The ei 2 signal fed to the inverting input 
of the differential pair also suffers 
attenuation, in this case due to Rs2- The 
signal is then fed directly to the base of 
Q2. So for signals at the inverting input, 
Q2 acts as a common emitter amplifier. 
If we let A 2 be the gain of the inverting 
input, i.e: 



A 2 (definition) = 221 
©i2 


then A 2 = - 


RC2 

R* + Re II R* 


It is obvious at a glance that the ex¬ 
pressions for A 2 and Ai are not the 
same; it is this difference that causes 
the common-mode signal to be 
amplified. 

Now, the output signal voltage e 0 2 is 
really a function of both the common¬ 
mode and difference signals. 

e 0 2 = Ac ei c + Aa ei d . (D 


where ei c is the common-mode input 

signal 

and ei d is the difference input signal 


Now, A d = 221 : substituting in (1) gives 

eid 

A d = Vfe(Al - A2) 


impedance Re as high as possible. The 
problem is that Ql and Q2 require a 
certain amount of emitter current to 
function linearly and with low noise. 
Remember that the differential pair 
will normally be used as the input stage 
in a power amplifier and is therefore 
handling small signal voltages, so noise 
generated in this stage will affect the 
signal-to-noise ratio of the amplifier. 
Since the negative supply voltage is 
fixed, and the amount of current re¬ 
quired by the input is determined by 
factors such as noise and distortion, this 
automatically predicts a value of Re, 
and so long as we are restricted to the 
use of a resistor to determine the 
emitter current, there is little that can 
be done to increase the CMRR. 

These problems are solved, however, 
if Re is replaced with a constant current 
source as shown in Figure 16. 


Similarly, Ac =—l 
ei c 

giving A c = Ai + A 2 

Substituting the equations for Ai and 
A 2 into the new equation for Ac gives: 

Ac = Ai + A2 

= (Re + Re II Re) (r E *+ Re) 

Similarly, substituting the equations 
for Ai and A 2 into the equation for Ad 
gives: 



Ad = Vfe(Ai - A 2 ) 



The common-mode rejection ratio is 
given by: 


CMRR = 20 log ^ 


= 20 log 


\Re + Re Re' 

\ Re + Re > 

7 Rc ) 

f Re 'I 


Thus, 

CMRR = 20 log (2Re + Rc> (Re + Re) 


2(R E + Re) (Re) 


Now, if we assume that R E is very 
much larger than Re, this equation 
can be simplified to: 


CMRR = 20 log 


(2Re) (Re) 

2Re (Re) 


= 20 log 

This simple equation shows that, in 
order to ensure a high CMRR it is 
necessary to make the value of the 


Figure 16 

The resistor, Rl, acts as a current 
limit between ground and the negative 
supply rail via the two diodes, D1 and 
D2. If the supply rail is around -50 V, 
for example, a 10k resistor will cause 
approximately 50/10k = 5 mA to flow 
through the diodes. The two diodes are 
turned on and the voltage drop across 
each of them at this current will be 
around 0.7 V. The base of Q3 is there¬ 
fore held 1.4 V above the negative 
supply voltage (i.e: at -48.6 V.) The 
base-emitter junction of Q3 will drop 
roughly 0.6 V, allowing the remaining 
0.8 V to be dropped across R2. This 
voltage across R2 will remain almost 
constant, regardless of variations in the 
negative supply voltage. If the negative 
rail is affected by a heavy transient 
current, from the output stage of the 
power amplifier for example, the supply 
voltage might change momentarily 
from -50 V to -40 V. The voltage at 
the base of Q3 will still be 1.4 V above 
that of the negative supply, so the 0.8 V 
drop across R2 will remain largely 
constant. Now we have a fixed voltage ► 
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(0.8 V) across a fixed value of resistance 
(R2) and therefore the current flowing 
through R2 is fixed also. Since the 
current flowing in the base-emitter 
junction of Q3 is negligible in com¬ 
parison to that flowing in the emitter, 
most of the current must be supplied by 
the emitter of the differential pair. That 
portion of the circuit associated with Q3 
is known as a constant current source 
(or a constant current sink). The 
operating point of the differential pair is 
totally determined by the value of R2. 
Furthermore, since the emitter current 
is not affected by supply variations, ac 
mains ripple or signal voltages present 
on the negative supply rail are not 
connected to the emitters of the 
differential pair and a good negative 
supply rejection results. Now, since Q3 
is really operating as a common-base 
amplifier, the impedance seen by the 
emitters of the differential pair is the 
output impedance of a common base 
amplifier — which is extremely high, 
typically 1M or more. This now forms 
the resistance Re and its high value will 
ensure a good common-mode rejection 
ratio. 

In practical circuits, the transistors 
Ql and Q2 cannot be matched exactly 
with the result that one of the two 
transistors will often attempt to conduct 
more current. This unbalances the pair 
and increases the generation of second 
harmonic distortion in the input stage. 
The solution to the problem is to add 
resistors in series with the emitters of 
the differential pair. This, in effect, 
applies local negative feedback which 
increases the input impedance of the 
stage. The voltage gain becomes more 
independent of the parameters of the 
input transistors. 

This linearises the input stage 
transfer characteristic and therefore 
decreases distortion considerably. 
Differential pairs are sometimes re¬ 
ferred to as transconductance amplifiers 
since the output impedance of the stage 
is relatively high and the input signal 
voltage is really giving rise to a signal 
output current. If this current flows 
through a resistance such as R C2 the 
result is the signal output voltage e o2 . 
Generally however, the output of the 
differential pair will be loaded down by 
some degree of capacitance and the out¬ 
put signal voltage will no longer be 
linearly related to the input signal 
voltage. The differential pair is really a 
constant current source, capable of 
being modulated by the input signal. 
The rate of change of the output signal 
current with respect to input signal is 
called transconductance and is given 


the symbol 'g m \ 

One of the biggest advantages of the 
addition of emitter resistors to the input 
stage (sometimes called emitter de¬ 
generation) is that it allows control over 
the g m of the differential pair and will 
prove invaluable later when consider¬ 
ing stability and slewing distortion. 

The voltage gain stage 

As we saw in the section on feedback 
amplifiers, it is necessary to have ade¬ 
quate open-loop gain to enable the 
negative feedback loop to effectively 
linearise the output transfer charac¬ 
teristic. Since it is the main voltage 
amplifier stage that is responsible for 
most of the gain in the amplifier, it is 
necessary to calculate the required open- 
loop gain so that the gain of the voltage 
gain stage can be determined. In order 
to do this we must look again at the 
effect of negative feedback on the 
various paramaters of the amplifier. 

In Figure 11, the power amplifier 
was represented as consisting of a 
difference amplifier, voltage amplifier 
and an output stage. All three of these 
stages can have voltage gains, de¬ 
pending on the particular design. The 
power amplifier can be represented by a 
block diagram based on the functions in 
the power amp, however, rather than 
the actual circuit. Such a diagram is 
shown in Figure 17. 



Symbolic representation of a feedback amplifier 
typical of most power amps. 

The symbol 'A’ represents the total 
open loop gain of the amplifier while 
block 'ft represents the feedback factor 
or that fraction of the output signal fed 
back to be summed with the input. 

The voltage amplifier stage, A, 
simply sees an input signal voltage e g 
which consists of the sum of the input 
signal ei and that amount of the output, 
e 0 , that is returned by the feedback 
circuit, i.e: e 0 p 

Therefore: 
e 0 = A e g 
= A(ei + 0e o ) 
thus e 0 (1 - p A) = Aej 
A 

or e o = 2 _ £A e * .(2) 

Since this is negative feedback, p is 
negative, so the equation becomes: 

e ° = r+jx ei . (3) 


This is now a general feedback 
equation for the simple feedback 
amplifier of Figure 17. It gives the 
overall closed loop gain with respect to 
the open loop gain A and the feedback 
factor, p. 

The p here should not be confused 
with the P used to represent the gain of a 
transistor. In this context, p is a frac¬ 
tional quantity and this convention has 
been in use since long before the in¬ 
vention of the transistor. The p here is 
that fraction of the output signal fed 
back; it is given by: 


r= _— 

P R1 + R2 

where R1 and R2 are the resistors forming 
the negative feedback potential divider in 
Figure 11. 


Equation (3) above therefore becomes: 
Aei 



Multiplying both the numerator and the 
denominator by (R1 + R2) gives: 


A (R1 ± R2) ei 
e ° (R1 + R2) + AR2 


and dividing both through by A gives: 


Go — 


R1 + R2 


R1 + R2 


..ei 


) + R2 


If we assume that the value of the open 
loop gain is large in comparison to (R1 + 
R2), then (R1 x R2)/A will approach zero 
and the equation approximates to: 


e 0 = 


R1 + R2 
R2 Gl 


and this is the equation established 
from the simpler model examined 
earlier in this discussion. We can see 
that this is a convenient approximation 
for the closed loop gain assuming the 
open loop gain is very high. Notice also 
that this is equivalent to writing: 

e 0 = |r. ei 


or the closed loop gain is approximately 
1//3. 

It was stated earlier that the effect of 
the negative feedback was to linearise 
the transfer characteristic of the ampli¬ 
fier. It does this by decreasing the 
dependence on the gain of the individual 
transistors in the amplifier. We are now 
in a position to justify this statement. 

First, consider the effect on the 
amplifier’s closed loop gain by a sub¬ 
stantial variation in the open loop gain. 
Suppose that the amplifier’s open loop 
gain is 10\ so A = 10 r> , and let l/100th of 
the output signal be fed back to the 
input by the negative feedback loop. So, 
P = IQ" 2 . 
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Using the general feedback equation, 
(3), the gain of the amplifier is: 


1Q5 

1 + 10 - 2 . 105 


1Q5 

1 + 103 


= 99.9 


If the open loop gain is now decreased by 
a factor of 100, which would be most 
improbable in a practical power 
amplifier design, the closed loop gain t 
becomes: 

10» 103 


1 + 10 - 2 . 103 1 + 10 


The huge variation in the open loop gain 
has been reduced by negative feedback 
to a variation of only 10%.The gain of 
the amplifier is therefore greatly 
stabilised by the application of negative 
feedback. 


Negative feedback 
and distortion 

Negative feedback will also affect the 
input and output impedances and the 
small signal frequency response of the 
amplifier. It will also reduce distortion 
generally, and as stated earlier, is one of 
the few ways to reduce distortion in the 
output stage. 

If a signal, e,, were applied to the 
amplifier without negative feedback, 
the output would be the result of the 
loop gain, A, and a distortion com¬ 
ponent, D. If we let e^ be the open loop 
output signal voltage, then 
e oo = A ej + D 

If negative feedback is applied, however, 
the input signal voltage must be in¬ 
creased to obtain the same output level 
since the gain has been reduced by the 
negative feedback. If we let e^ be the 
output signal voltage with the amplifier 
operating in closed loop, then e^ will be 
determined by the closed loop gain (call 
it a) and a distortion component, d. 

e (yc = ae i + d 

Now, the closed loop gain is given by: 


A 

a_ l + /3A 



Now, since the relationship between the 
open loop output signal and the closed 
loop output signal is given 

by: 


_ °° 

Coc_ 1 + /3A 

then ’ ttja = + d 


Substituting for e^ from the equation 



Figure 18 


e oo = A e i + D 

Ae; + D ( A \ . 

gives_!- =[-)e, + a 

1+/3A V1 + /3A / 

Aej + D = Ae, + d(l + /3 A) 

D = d{ 1 + /3A) 

A e; A e* 

. D 

d “1+/3A 

where d is the distortion with feedback 
applied, 

D is the distortion, open loop, 

(3 is the feedback factor, 

A is the open loop gain. 

The distortion generated in the ampli¬ 
fier operated open loop is decreased by a 
factor of 1/(1 + Aj3). So, if with the open 
loop gain, A, or the feedback factor are 
increased, the distortion is decreased. 
This does not imply that we should 
design power amplifiers for maximum 
open loop gain and rely on negative 
feedback to reduce distortion since the 
problem of stability of feedback loops 
still exists. 

If, however, the amplifier is designed 
with a realistically low open loop dis¬ 
tortion, the feedback loop can be used to 
decrease the remaining distortion to 
negligible levels while still not using 
unnecessary overall negative feedback. 

When designing amplifiers intended, 
as this project is, for extremely low 
distortion, it is essential that all stages 
in the amplifier be designed for as low a 
distortion as possible. When the nega¬ 
tive feedback is applied, truly excellent 


performance can be expected. 

In any practical power amplifier 
design the bulk of the open loop gain is 
provided by the main voltage gain 
stage. The difference amplifier will 
generally provide some voltage gain, 
but its main ojbective is to provide a 
linear difference signal with respect to 
its two inputs. In some power amps the 
output stage is operated in a common 
emitter configuration and therefore 
provides some voltage gain as well. In 
the ETI-477 module however, the out¬ 
put stage is a common drain or source 
follower MOSFET design and conse¬ 
quently has a voltage gain slightly less 
than unity. 

It follows from the discussion of the 
effect of negative feedback on distortion 
that this main voltage amplifier must 
provide a large voltage gain with low 
distortion and with low phase-shift to 
minimise stability problems. 

An analysis of the distortion 
characteristics of the differential pair, 
discussed earlier, reveals that it is 
significantly better than a single 
transistor operated in common emitter 
configuration. If we assume that the 
distortion in a bipolar transistor is due 
exclusively to the exponential re¬ 
lationship between collector current 
and base-emitter voltage, the distortion 
generated by a differential pair and a 
single transistor can be calculated by 
techniques of Fourier analysis. The 
results of this analysis are plotted in 
Figure 18 for a differential pair with a 
10% mismatch. The superiority of the^ 
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ULTRASONIC 
TRANSDUCERS 
$11.00 pr. 

40 KH2 Tx & Rx 


AUSTRALIAN MADE 

QUALITY RITRON HEATSINK 



FOR KITS 

PHONE OUR SHOP ON 4f 

NEW PRODUCTS 


WELLER PRODUCTS 
TEMPERATURE CONTROLLED STATION 
WTCPN Series 


* 54 " 

Special price 



YF303 

MULTIMETER 

AC/DC volts up to 1200V DC 
current 3Ma to 12. An easily 
read OHMS range transistor 
checker etc. 

$ 25 50 



(AS FEATURED AUGUST ETI) 


HS3 75mm 

HS3 150mm 

HS4 225mm 

HS5 300mm 

MS6 600mm 

RS8 900mm 

unanoobeo 
HSt 1 38mm 

HSl 2 75mm 

HSl 3 150mm 


1-4 
$1 85 
S3 00 
S5 80 
S8 10 
S8 90 


HIGH THERMAL 
CAPACITY 
BLACK ANODIZED 

HSl 38MM 
HS2 75MM 
HS3 150MM 
HS4 300MM 
5 9 1049 50 19 100 499 

51 75 S' 50 Si 35 Si 00 

52 90 12 50 S2 00 Si 50 

S5 40 S4 90 S3 80 S2 90 

57 60 S7 10 SS 90 S4 50 

58 40 S7 90 S6 50 S4 90 

Puce On Application 

Price On Application 


UNANODISED RNISH | 

HSl 1 38MM 
HSl 2 75MM 
HSl 3 150MM 

HSl 4 300MM 

HSl 5 600MM 

HSl 6 1200MM 


53 70 

54 30 
S4 60 


Product Description A tmns»ofrn*r powered sol 
denng station complete with a low vortage 
temperature controlled soldering pencil The 
special Weller closed loop method ot control 
ling maximum tip temperature is employed 
thereCy protecting temperature sensitive com¬ 
ponents while me grounded tip protects voltage 
and current sensitive components The soldering 
Pencil features a stainless steel heater construe 
non a non Doming silicon rubber cord and a 
large selection ol iron plated tips m sues from 
8mm diameter lo 6mm diameter with a choice ol 
lip temperature of 600 degrees F 3t 5 degrees C. 
and 800 degrees F 430 degrees C 

A redesqned transformer case features an impact resistant noryt lor durability and 
protection agamst accidental damage a Qmc* connect disconnect plug for the solder mg 
von eitra large wiping sponge tip tray to store evtra tips plus an improved o« on switch 
with a Kmg life neon indicator light a non heat smiting soldering pencil holder and a 2m 
tleiOe 3 wire power cord The soldering von is normally prowled with a PTA 7 t 6mm 
screwdriver 700 degrees F 370 degrees C lip 
SPECIFICATION 
POWER UNTT 

o Power Input 240 volts 50H* 60 Wans Int o Transformer Output voltage - 24 volts (tun 
load) o Power Unit sue — 113mm « '87 3mm > 92mm o 2 metres 3 wire power cord 
SOLDERING PENCIL 

o Soldering pencil wanage 48 wans o Tip voltage to ground Ot volts P-P o Pencil 
weight - 50 gram |W 0 cord) o Recovery lime (horn 100 degrees F drop) W/PTA7 up 


WE ARE DISTRIBUTORS 
OF RELIABLE PRODUCTS 


St 20 
*2 20 

$4 SO 


51 00 
$i 90 

54 00 


50 90 

51 60 
53 20 


50 80 

51 25 

52 45 


50 70 

51 20 

52 40 




RECTANGULAR LEDS 

RED 
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YELLOW 

$0.36 each 




ROD’S REAL VALUE 

SPECIALS 

„„ TRIO CRO’S NOW IN STOCK 

l JO mm DUAL-TRACE («**• tor tun product range and price net' 

15 MHz. triggered sweep oscilloscope 


TWIN CONE SPEAKERS 


10 WATT 
SPEAKERS 
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RESPONSE 

$7.50 

each 
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Includes transistor checker. 


$igso 




plus tax 


HITACHI OR MAXELL 
HI QUALITY CASSETTES 
AT DISCOUNT PRICES 


YF700 

CLAMP METER 

Top of the range model 

$4999 


• Simplified circuitry improved performance amt lependabiM 
have t een success'ufiy real.zed w.th the use o' 1 C 1 th. 0 „gn 0 i 

• A ven rai amplify' prow.del at wife a bami.% nth at DC 1 
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SUPER SPECIALS 
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1 mA fsd 
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30V DC 


} 


HORN SPEAKERS 
IDEAL FOR 
ALARM 


5 watt $6.90 
10 watt $17.50 


All $6 50 
plus lax 


All prices plus tax 


MU45 VU meter $7 60 plus lax 

MU65 100mm x 82mm 
30VDC 

10ADC AU$9 60 

1 mA DC plus ,ax 

Tax exempt customers from Ritromcs Wholesale 
(03) 489 7099 

V4 watt resistors 1-20/100 min. 

100 any one value No mixed quantities 



C60LN 
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UDC60 

UDC90 


NEW 

PRODUCT 

One of 
the world’s 
finest brands 

TDK DC90 
TDK ADC90 
TDK SAC90 
TDK ODC90 
TDK SAXC90 
FUJI FL90 
FUJI FX190 
FUJI FXII@° 


1-9 

10-24 

25-99 

100 + 

$1.90 

$1 80 

$1.70 

$1.60 

$2.70 

$2.50 

$2.25 

$1.99 

S3.20 

$3.00 

$2.75 

$2.50 

$3.60 

$3.20 

$3.10 

$2.90 



10 for S21.00 
10 for $29.00 
10 for $37 00 
10 for $45.00 
10 for $62.00 
10 for $22.00 
10 for $28.00 
10 for $37.00 
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COMPONENTS, SPECIALS 

5131 OR MAIL ORDER DIVISION ON 481 1436 


KITS 



ETI SERIES 4000 
60W STEREO 
AMP KfT 


Complete Kit Rack Mounting 

Case. $199 00 

Woodgrain Sided Case $189 00 

Parts Available Separately 

Front Panel $10 90 

Rack Mounting Case $55 00 

Wooden Sided Case $49 00 

ETI 471 Preamp kit of parts $10 90 

ETI 472 PS kit of parts (without transformer) $24 00 
ETI 470 60 Watt kit of parts (without heatsink) $23 00 
ETI 480 50W kit of parts $17 50 

ETI 480 100W kit of parts $22 50 

ETI 084 Car Alarm kit . $11 50 

EA TV CRO Adaptor kit $29 00 

EA 300W Power Amp Module $63 50 

ETI 466 300W Power Amp Module $63 50 

EA Digital Capacitance Meter Kit 
(EA March 1980) . $52 99 

Autochime kit $29 75 

MK3 Drill Speed Control $13 50 

Capacitor Discharge Ignition $32 50 

Musicolor MK3 kit. $69 50 

Disco Strobe kit $34 50 

Leds and Ladders (EA August) $15.75 

ETI 149 Two-Tone Generator $34 90 

ETI 563 Nicad Fast Charger $54 90 

Dream 6802 kit $109 00 

Power Supply to Suit. $29 50 

Hex Keypad 524 90 

ETI 569 Sound or Light Operated Flash Trigger $25 90 
ETI 147 Electronic Dummy Load kit $99 00 

Series 3000 Mini' Stereo Amp kit $79 90 

ETI 561 Metal Detector kit $32.50 

Playmaster 40 plus 40 Amp kit. $129.00 

Playmaster AM'FM tuner kit $129'(X) 

Playmaster Graphic Equaliser $99.50 

Playmaster Graphic Analyser kit $99 50 

EA 79SF9 Sound Flash Trigger SI 5 00 

ETI 585R Ultra Sonic RX $15 95 

ETI 585T Ultra Sonic TX $8 95 

ETI 576 Electromyogram kit $89 00 

EA Digital Engine Analyser Oct 80 80TM8a 10 
Kit parts me front panel $44 95 


ETI 147 Oct 80 Electronic Load kit parts $75.00 

ETI 327 Turn Hazard Unit kit parts $22 00 



ETI597 Emergency Lighting Kit 
Kit of parts including front panel, 
case etc. 

EAMOS for stereo amp kit of parts including 
front panel, case etc 

EA SELECTALOTTO Kit of parts including 
Scotchcal front panel 


$2500 

*150 

*21" 


ETI Series 5000 for amp features F.&T. output 
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FOR OUR 
KfT SPECIALS 


ROD IRVING’S A DICK SMITH AGENT 
FOR THOSE HARD TO GET ITEMS 


75mm LABORATORY 
DICK SMITH 

OESIGNEO FOR AUSTRALIA 
A SensrtivTty lOmV/DIV 
A Bandwidth DC - 5MHx 
A Sweep lOHi lOOAHi 

Better constructed and out performs oscilloscopes 
costing much more' 
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sigaft 



Tt operating availability 
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Plu. a comp/ahanitv. 

Cat. 0-1240 


$199.00 



★ ALL NEW 
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★ HIGH SENSITIVITY 

★ COMPACT AND RELIABLE 


SOLAR 
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501A 
4 DIGIT 
LARGE LED 
DISPLAY 

$79.00 


Add S3 P &P 
and certified 
mail for specs 



AUSTRALIA’S FIRST 


INTERSIL LCD V/z 

DIGIT PANEL METER 
KITS INTERSIL ICL7106 

$ 34.50 

Build a working DPM in Vz 
hour. Complete evaluation 
kits. Test these new parts for 
yourself with Intersil’s low 
cost prototyping kits. 
Complete with Al D converter 
and LCD display (for the 

7106) or LEb display (for the 

7107) . Kits complete with PC 
board for a functioning panel 
meter ICL7106EV (LCD) 





THE 

sonant* 

The Sorcerer n the expandable Z-80 based microcomputer that 
allows you to add peripherals to take it bom basic computing through 
to advanced office business systems 

• 16K RAM expandable to 48K(on board) # Serial I/O and Parallel 
I/O • S-100 BUS compatible 9 Cassette I/O lor two recorders at 
speeds o! 300 or 1200 baud • Video I/O- 1920 characters full screen 

# Full ASCII 128 characters (64 deimed characters and 64 un 
defined characters) • Graphic resolution 122,880 pixels a Includes 
6K BASIC plug in ROM PAC' in MICROSOFT' 9 D.mens.ons 490 
x 330 x 100mm # We.ght 6 kilograms 

(Ask for our FREE comparison chart between the Sorcerer and other 
well known computer brands) 


% 1,395.00 


VIDEO MONITOR 

This is a superb 30cm black and white video monitor that can be used 
on AC and EXT Simple connection to your computer Features litter 
bee and distortion free characters Can be used with most computers 
on the market 


$149.50 


WORD PROCESSOR PAC 

Remove the plug in BASIC PAC' and replace it with the powerful 
WORD PROCESSOR PAC' and you will have the basis of an 
office computer system 

Features # Automatic text wrap 9 Automatic checking of drastic 
commands a Powerful search function 9 Auto commands 9 Macro 
programming all this plus extensive user instructions 


$275.00 


AT LAST! THE 
NEW SYSTEM 80 
S-100 EXPANSION 
INTERFACE 


Here’s what 
it can do for your System 80 
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SnisT»"«'••• 
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Prices, spec. sub. to change without notice. 
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differential pair is clearly evident and it 
is for this reason the differential pair 
was chosen as a basis for the design of 
the voltage gain stage in the ETI-477 
MOSFET power amp module. 

As well as having low distortion 
itself, a differential voltage amplifier 
will enable both outputs of the input 
differential pair to be used, thus giving 
a balanced output. This overcomes the 
problem of asymmetrical loading of the 
input pair by the input impedance of a 
single-ended voltage amplifier, a 
problem that would otherwise lead to 
increased distortion in the first stage. 



-<♦> 


w i U2 


D OUTPUT 



Figure 19 

Figure 19 is a circuit diagram of the 
voltage gain stage developed for this 
project. The stage is really a double 
differential pair with a 'current mirror’ 
load. Transistors Ql and Q2 form the 
first differential pair with R1 as the 
common emitter resistor. The output of 
the Ql, Q2 pair provides a differential 
drive to Q3 and Q4. The latter pair 
however, must be converted into a 
single-ended stage suitable for driving 
the output stage. This is the job of the 
current mirror formed by Q5, Q6, R5 
and R6. Transistor Q5 has its base- 
collector junction shorted and therefore 
acts like a diode, but with the same 
characteristics as the base-emitter 
junction of Q6. The bases of Q5 and Q6 
are connected together and therefore 
the voltage on the bases is identical. 
Since Q5 forms a "mirror image’’ of the 
base-emitter junction of Q6, the voltage 
drop across the two transistors will be 
almost identical, depending on how well 
the two transistors are matched. Since 
the voltage on the bases and the voltage 
drop across the base-emitter junctions is 
almost identical, the voltage on the 


bottoms of R5 and R6 will be almost 
identical. If these two resistors are 
made the same value, the current 
through each resistor, and therefore the 
current in the collectors of Q3 and Q4, 
will be identical. This ensures the Q3, 
Q4 pair will operate symmetrically, 
even when a single-ended load is 
attached to the pair. 

Furthermore, since the collector of Q3 
is connected directly to the base of Q6, 
the transistors Q6 and Q4 combine to 
form a push-pull pair with very high 
gain. 

The transistors used in this stage need 
to be able to handle the full supply 
voltage and still function with low 
distortion. They must also be high-speed 
devices so the overall feedback loop will 
be fast enough to ensure freedom from 
transient distortion. 

The transistors finally chosen for this 
stage were the BF469 and BF470. These 
are a complementary video output pair 
and as such combine both high V of 
around 250 V and high speed. 

In order to achieve good transient 
performance when driving the slightly 
capacitive load of the output stage it is 
necessary to run a fairly large amount of 
current through this stage, especially the 
final differential pair and the associated 
current mirror. In the 477 there is 
approximately 16 mA through these 
transistors, and the average power dissi¬ 
pation is therefore around 0.8 W. 

These transistors will run fairly hot, 
approximately 60°C on the small 
heatsink shown, but the transistors are 
well inside their maximum ratings. The 
result is a voltage amplifier stage of 
exceptional linearity and very high gain. 
Coupled with a well-designed input 
differential amplifier and a good output 
stage, the phase linearity produced by 
this voltage stage is excellent, and makes 
it an easy matter to ensure total stability 
of the amplifier. 

The 477 power module 

Since the output of the voltage gain 
stage has been designed to have 
sufficiently low output impedance to 
drive the gates of two MOSFETs in 
parallel, the output stage consists simply 
of the MOSFETs themselves. If a preset 
pot is inserted between the collectors of 
Q6 and Q4 in the voltage amplifier stage 
of Figure 19, the voltage across this 
preset can be used as the bias voltage for 
the output stage. This is shown in the 
circuit diagram for the 477 module. 

The gates of the output devices are 
connected to either side of the preset via 
resistors R21, R22, R23 and R24. As 


mentioned earlier, these resistors in¬ 
crease the time constant associated with 
the MOSFET gate capacitance, reduc¬ 
ing the frequency response of the output 
stage slightly but ensuring stability. 

A study of the inter-terminal capaci¬ 
tance of these MOSFETs reveals that 
the characteristics of the N-channel and 
P-channel devices differ. Figures 20, 21 
and 22 show comparison curves between 



I V«. i CV) 

(a) Gate to Source Capacitance ♦ Cate to Drain Capacitance 


F igure 20 



(b) Dram to Gate Capacitance 
Figure 21 



(c) Drain to Substrate Capacitance 

Figure 22 
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the N-channel and P-channel 
MOSFETs used in this project. The 
important difference is the value of gate- 
source capacitance for the two devices 
(Figure 20). If this is not equalised the 
presence of asvmetrical reactance in the 
output stage makes it almost impossible 
to ensure stable operation. The only cure 
is to decrease the open-loop gain of the 
whole amplifier, so that the negative 
feedback is reduced, and accept the 
consequent increase in distortion. 

The most common method employed 
to achieve this is to increase the value of 
the emitter resistors in the input stage. 
This reduces the voltage gain of the 
input stage, at the same time increasing 
its small-signal bandwidth. Conse¬ 
quently, in a power amplifier employing 
MOSFETs in the output stage, the 
relatively small amount of negative 
feedback available will not be able to 
linearise the transfer characteristics of 
the output devices, and the result is an 
amplifier with only mediocre perform¬ 
ance. 

The use of resistors in the emitters of 
transistors generates a local negative 
feedback effect and will improve nearly 
every parameter of the transistors. The 
correct balance between the amount of 
local and overall negative feedback 
employed in any particular amplifier 
design must be established by consider¬ 
ing such factors as the distortion gener¬ 
ated in the output stage and the speed, 
gain and linearity of the other stages in 
the amplifier. Any attempt to put a 
figure on the ‘optimum’ ratio of overall 
to local negative feedback that attempts 
to be universal for all amplifiers is to me 
a gross oversimplification. 

The problem of the asymetry of the 
gate-source capacitance is cured by the 
addition of the capacitors C7 and C8 
shown in the 477 circuit diagram. With 
these capacitors in the circuit and with 
the 100 R resistors R21, R22, R23 and 
R24, the only other component required 
to ensure total stability of the output 
stage is the power RLC combination 
formed by R29, C9, R30, LI and the 
supply bypass capacitors CIO, 11,12 and 
13. 

W T hen a square wave, for example, is 
fed into a purely capacitive load, the 
output stage will virtually see a short 
circuit, since the high frequency 
(>100 kHz) fourier components of the 
sine wave will see very little impedance 
in the capacitive load. 

The inductor LI ensures that this does 
not happen by inserting a reactance that 
increases at high frequencies. The re¬ 
sistor R30 is placed in parallel with the 
inductance so the top end frequency 


p@w(§ir ainrap moxM® 


response of the amplifier is not unduly 
affected. 

This inductor is made by winding 20 
turns of 0.8 mm (20swg) enamel-covered 
copper wire around a plastic bobbin 
normally supplied for use with potcores. 
The bobbin in the prototype modules 
has a 12 mm outside diameter and is 
10 mm long; winding two layers of ten 
turns gives the desired value of induct¬ 
ance around 5 uH. 

The other two components of this 
network, R29 and C9, ensure that the 
amplifier always has a load at high 
frequencies. Without this 4.7 R load the 
gain of the output stage is slightly 
greater than unity, due to the presence 
of positive feedback caused by the 
effective capacitance around the output 
devices, and this causes oscillation. 

The 220 n capacitor is necessary since 
the resistor must be removed from the 
circuit for frequencies inside the audio 
passband or the high power dissipation 
in the resistor would destroy it instantly. 
You should expect this resistor to get hot 
when testing the amplifier with full 
power square waves or high frequency 
sine waves, but this condition will not 
occur under normal operation. 

Resistors R25, R26, R27 and R28 pro¬ 
vide slight emitter degeneration to the 
output devices. This helps to linearise 
the output transfer characteristic of the 
amplifier and thereby assists in ensuring 
stability of the output stage. 

In bipolar designs where output tran¬ 
sistors are used in parallel these resistors 
are essential to make the parallel devices 
share the load current equally. In a 
MOSFET design, however, this is only 
of secondary importance, since the 
negative temperature coefficient will 
increase the impedance of any output 
device that conducts more than its share 
of local current. 

The final components needed to en¬ 
sure stability of the output stage are the 
supply bypass capacitors CIO, Cll, C12 
and C13. Capacitors C12 and C13 are 
100 uF electrolytics that provide general 
supply bypassing to frequencies inside 
the audio passband, but have little effect 
at 1 MHz, where the MOSFET would 
tend to oscillate. 

For this reason capacitors CIO and 
Cll have been included also. These 
capacitors must be positioned very near 
the output devices, since the resistance 
of only several centimetres of p.c. board 
track will greatly decrease their effec¬ 
tiveness. 

In the 477 these capacitors are 
mounted on the rear of the circuit board 
with one lead soldered directly to the 
drains of the output devices. 


The gate resistors R21, R22, R23 and 
R24 and the gate power capacitors C7 
and C8 are also mounted on the rear of 
the circuit board, again soldered directly 
to the MOSFETs. 

Incidentally, if you are experimenting 
with MOSFET circuits a few fundamen¬ 
tal precautions with layout will save 
many headaches. The length of wire 
soldered to the gate of the MOSFET is 
critical. Hitachi quote 50 mm as the 
maximum length of wiring that can be 
safely connected to the gate, and in 
many applications even this is too long. 

This is the reason the 477 pc board 
was designed so the power transistors 
solder directly on to the board rather 
than adopting the approach of mounting 
the output devices on the heatsink and 
running flying leads between the board 
and the MOSFETs. Certainly wherever 
flying leads are used the gate resistors 
should be soldered directly to the gate of 
the MOSFET with as little wire left on 
the gate side of the resistor as possible. 
The gate wiring can be soldered between 
the p.c. board and the other side of the 
gate resistor. You may never exj>erience 
this problem with flying leads, but this is 
a simple and effective precaution that is 
worth regarding as a fundamental design 
rule when working with MOSFETs. 

The remaining components in the 
output stage are the zener diodes ZD1 
and ZD2 and their associated diodes D3 
and D4, and the bias preset RV1. It was 
mentioned earlier that the maximum 
gate to source voltage of these 
MOSFETs is 14 V. If this voltage is 
exceeded the MOSFET can be de¬ 
stroyed, so the zeners and diodes are 
placed between the gate and the output 
of the power amp to prevent the drive 
voltage ever becoming more than 12.6 V 
above or below the output voltage. 

This condition would mainly occur 
when the output is driving a short circuit 
or a capacitance load big enough to look 
like a short circuit. Under these con¬ 
ditions the output voltage cannot devi¬ 
ate much from 0 V since it is shorted to 
0 V, and the negative feedback loop will 
drive the output of the voltage gain stage 
into clipping in an attempt to compen¬ 
sate for the error. 

The gate to source voltage is now 
around ± 50 V, well above the absolute 
maximum voltage for the output de¬ 
vices. The diodes D3 and D4 are 
necessary to prevent the zeners from 
shorting out the gate drive under normal 
operating conditions. 

The current flowing through the 
preset RV1 will give rise to a voltage 
drop across the preset that can be varied ► 
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by adjusting RVl; this acts as the bias 
voltage for the output devices. If the 
diodes D3 and D4 are not present, the 
gates of QlO and Q12 for example can 
never go more than 0.6 V above the 
output voltage, due to the 0.6 V forward 
voltage drop of the ZD2. Since the 
voltage drop across RVl is around 1 V, 
the drive voltage to the gates of Q9 and 
Ql 1 can never go higher than the sum of 
these two voltages, i.e: 1.6 V, above the 
output voltage, and this limits drive to 
the MOSFET. The same occurs to 
negative-going signals due to the 0.6 V 
forward turn on voltage of ZDl. 

The combination of all these tech¬ 
niques yields an output stage that is 
totally free of instability and with a 
bandwidth of a round 5 MHz! Further¬ 
more, the transfer characteristics and 
phase response of the output stage are 
predictable, making it relatively easy to 
ensure stability of the overall feedback 
loop. 

The voltage amplifier of the 477 
module is of the type shown in Figure 19 
and is formed by transistors Q3 through 
to Q8 and the associated passive 
components. 

The only components not discussed 
earlier are R31 and C14 (477 circuit 
diagram) that make up a series RC 
network. This applies local negative 
feedback around the voltage amplifier 
output stage by decreasing the im¬ 
pedance between the collector and the 
base of Q6. 

Remember that the signal on the base, 
is 7rrads out of phase with that on the 
collector of a transistor operated as this 
one is, in common emitter. The effect of 
this negative feedback is to decrease the 
open loop gain for frequencies well above 
the audio passband. 

The input differential pair is formed 
by Ql and Q2, with RIO and R13 
supplying emitter degeneration. 

Q3, R8, R12 and diodes D1 and D2 
form the constant current source for the 
input pair and maintain the current at 
around 240 uA. This relatively low 
amount of emitter current was chosen 
specifically to ensure a good noise figure 
in the first stage. 

The capacitor C4 decreases the im¬ 
pedance between the two inputs of the 
voltage amplifier stage i.e: the bases of 
Q3 and Q4) and therefore decreases the 
gain of the differential pair at high 
frequencies. This is the main phase 
compensation in the amplifier and is 
often referred to as phase lag compen¬ 
sation. 

The resistors R19 and R16 form the 
negative feedback potential divider and 
therefore determine the closed loop 


voltage gain of the power module. 

The 100 uF electrolytic capacitor 
C5 has the effect of increasing the 
impedance between the base of Q2 and 
ground for frequencies below the audio 
passband. 

Theoretically the resistance through 
C5 at dc is infinite, which increases the 
negative feedback, thereby decreasing 
the closed loop gain to unity. This 
ensures that any dc voltage occurring on 
the output of the amplifier is connected 
directly to the base of Q2, where it can be 
compared to the dc voltage present on 
the base of Ql. Since the base of Ql is 
connected to ground via the series 
combination of resistors R2, R4 and R5, 
the voltage drop across these resistors 
will be determined by the base-emitter 
current and this resistance. Since the 
emitter collector current in Ql is around 
120 uA and given that the h FK of Ql is 
around 250, the base emitter current will 
be roughly 


120 uA 
250 


0.5 uA. 


So the voltage on the base of Ql will be 
approx. 

0.5 uA(47 k + 4k7 + 1 k) = 

0.5 uA X 52.7 k = 25.3 mV. 

The voltages and currents shown on the 
circuit diagram were obtained by 
measurement of the prototype modules, 
and as shown the voltage on the base of 
Ql was — 25 mV, in good agreement with 
the calculated value. If the differential 
pair and the negative feedback loop are 
operating correctly the dc voltage on the 
output should be almost identical to this 
voltage. 

We saw earlier that the problem of 
transient intermodulation distortion is 
eliminated by limiting the maximum 
signal slope of the input signal to 
something less than the slew rate of the 
amplifier. In the 477 module this is 
accomplished by a 12 dB/octave passive 
low pass filter formed by R4, C2 and R5, 
C3. Both sections have similar cut-off 
frequencies, but the value of the 
resistor R5 has been increased to 
reduce the loading effect it would 
otherwise have on R4. The value of C3 
has been reduced accordingly so that 
within the limits of component tolerance 
the 3 dB point remains the same as the 
first stage. 

The two-section filter was used, since 
it is possible to limit the maximum 
signal slope of the input to a greater 
extent than with the single-section filter, 
while still keeping response within the 
audio passband flat. The attenuation of 
the filter at 20 kHz is only 0.2 dB. 
Adding another 0.2 dB at 20 kHz due to 
the passive output filter LI, R30 gives 


the final frequency response figure of 
0.4 dB down at 20 kHz. Both the fre¬ 
quency response and the slew rate of the 
amplifier are determined by the passive 
components eliminating the problem of 
transient intermodulation distortion. 

The low frequency response of the 
amp should also be controlled by a 
passive filter on the input. In this case it 
is a high pass filter formed by Cl and R2. 
Since the amplifier is entirely dc coupled 
after the input capacitor Cl, it would 
have a frequency response that extends 
to dc, provided the 100 jjlF electrolytic 
C5 was removed from the circuit. Since 
it is desirable to include C5 for the 
reasons mentioned earlier, it is 
necessary to prevent the voltage across 
it from becoming too great. 

Remember that if the amplifier were 
fed by a subsonic frequency the im¬ 
pedance of C5 would be high and it 
would therefore drop nearly the full 
supply voltage across it. Furthermore, it 
is not desirable to have these large 
voltage swings coupled directly to the 
differential pair. For this reason the 
practice of allowing this capacitor and 
its associated resistor (R16 in this case) 
to define the low end characteristics of 
the amplifier is a dangerous one. 

This problem is easily overcome by 
including a high pass filter at the input 
of the power amp with a higher 3 dB 
point than that of C5R16, and this is 
the function of Cl and R2. The 3 dB 
point of the input low end filter (Cl, R2) 
is: 


f= - 1 -- 1 -= 7Hz 

2?rR2 Cl 27r(0.47xl0< i )(47xl0<) 

while for the negative feedback RC 
(C5,R16): 


2ttR16C5 2tt(10 , )(100x10 6 ) ' 

It is clear that the input filter will 
determine the low frequency character¬ 
istic of the amplifier. 

The resistor Rl is included in the 
design simply to make certain that Cl 
does not become charged by dc. If this is 
allowed to occur the result is a loud crack 
through the loudspeakers if the input 
RCA sockets are plugged or unplugged 
while the power amp is on. 

Construction Part 2 

In construction last month we gave all 
the necessary details for assembly of the 
pc board itself. The heatsink bracket 
shown was a 152 mm length of 
40 mm x 12 mm x 3 mm thick alu¬ 
minium angle extrusion. This extrusion 
is entirely satisfactory for hi-fi use ^ 
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MR BUSINESSMAN! 


here at last from DICK SMITH is a 

STOCK CONTROL St 
PRICING SYSTEM 

especially designed 
for Australian 
conditions jams- 



C c ';s»’r» 




Ol 


No, not just another software 
package imported from 
overseas, but one that has been 
written (at great expense) 

by Australians for 
I Australian businesses 


In fact it has been modelled 
closely on the Stock Control and 
Pricing System used so 
successfully by Dick Smith 
Electronics. 

The original system runs on an 
IBM computer costing more 
than $50,000 — but you can 
have the same benefits for less 
than one tenth of this cost (yes, 

| for both the computer hardware 
and the software!) 

I While you're in one of our stores 
why not check out the many 
features of the System 80 and 
| its peripherals? 

j You, and your business can 
benefit from this amazing 
system for less than you think! 





HERE ARE JUST SOME OF ITS 
OUTSTANDING 
FEATURES 


Cat X 3 750 


Capacity for up to 1200 stock lines 1 
Machine-language sorting for FAST operation 1 

Ability to print out price lists as well as stock status reports and other listings 
(all dated 1 ) 

Fast stock and financial status reports on the screen 1 

Simple "menu-driven" operation no special training required 1 

Prints out stock count sheets for stocktaking, then gives you a printed analysis 

of all discrepencies 1 

Special Australian Sales Tax feature (optional) 1 

Easily expandable so you're not forced to change to another system as your 


business expands 1 


275 ! 

(Program b Data Disks with 
comprehensive User Manual) 


The full Dick Smith business computer 
system includes computer, monitor, 
disk-drives, expansion interface, large 
memory, cables, etc. — costs just 
$3,480.00. So with SCAP you can 
have a superb operating system for | 
well under $4,000111 


PI CK SMITH 

lElect^^^^H 


romcs 




SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 

















To house our Series 5000 stereo amp we have designed and are having manufactured this cast 
aluminium heatsink/front panel. It will mount in a standard 19-inch rack or be used as a stand-alone unit 
with the cabinet panels fitted. 



Two modules mounted on the dual bracket, details for which are given right. 


-ERRATA TO PART 1- 

Unfortunately the value of Cl was shown 
incorrectly last month in the parts list and on 
the circuit diagram as a 47 uF 25 V electro¬ 
lytic. The correct value is 0.47 uF 25 V. This 
capacitor is part of an input RC filter that 
defines the low end roll-off of the amplifier. 
The incorrect value of Cl will move the 3 dB 
point of this filter down to around 0.1 Hz, 
where it is completely ineffective, but it will 
not affect any other specification of the 
amplifier. Since it is important for the 
reasons discussed elsewhere in this article 
that the 3 dB point is defined at the input, 
the correct capacitor should be fitted. 

The transistor Q13 on last month’s over¬ 
lay photograph has its base and collector 
leads shown inverted. The correct orienta¬ 
tion for this transistor is as shown in this 
month’s overlay, i.e: with its flat side point¬ 
ing towards the resistors R13 and R10. 

The capacitors C7 and C8 were shown 
incorrectly last month to be connected 
between the gates of MOSFETs Q9, Q11 
and the output side of the emitter resistors 
R25, R27. These capacitors actually 
connect between the gates of MOSFETs 
Q9, Q11 and their respective sources. The 
circuit is shown correctly this month. 
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INPUT 


DRILLING DETAILS FOR SERIES 5000 POWER AMP-HEATSINK BRACKET. 
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Sundays 



-%<!&> a 


" FREE! 

software with 
the SYSTEM 80 


V 


MOSPET 
Power Module 

Now you can build a high power amplifier that 
compares with the best commercial unit. Using 
the latest MOSFET power transistors, this unit 
can produce up to 150W rns (on ± 70V rails) at 
a distortion level of 0.0005%! Yes, three zeroes! 
Because of the FETs inherent thermal stability, 
this amp is incredibly reliable—without 
elaborate protection circuitry. Kit includes 
fibreglass PCB, all parts and pre-drilled 
heatsink bracket. Heatsink and power supply 
are additional 


$S9.90 




ETI 471 preamp kit 

High performance preamp/control unit 
is the perfect mate for the ETI 470 
amp. All parts mount on the PCB for 
the ultimate in easy construction. 

Module only. $47.90 


toroidal transformer 


% 



temperature meter 

The only accurate way to 
measure engine operating 
temperature is by measuring 
the oil temperature—and this 
gives the easiest display to 
follow, at a price to beat 
regular meters. Only£ 5Q 

case & sensor not supplied 

amazing 
metal detector 

Join the gold rush with this 
incri dible discriminating metal 
detedtor project from ETI. Features 4 
mode operation, ground balance pre 
wound search head plus incredible 
penetration & sensitivity. 


Lighter, quieter, more 
efficient. What more could 
you ask for. This 
transformer delivers 
28 0 28V (a 2 A. Suits ETI 
480, series 4000 or other 
amps needing ± 40V rails. 


$S9.90 


ETI 438 

LED level meter kit 

Only an LED display can follow all 
musical peaks with any accuracy. This 
unit is the proven ETI 438. Simple to 
build, high performance unit featuring 
8 LED display. Module only (needs 
case & power supply). $ 11 95 

speaker protector kit 

Fast acting, reliable. That's what you 
want from a speaker protector. This 
unit is a must when using high 
powered DC amps if only for your 
own peace of mind. $R6 00 


(300 Watt Amp 

" The famous ETI 'Brute' power amp 
module. Rugged, quality amplifier 
module capable of up to 300 watts 
output. 

heatsink $89.50 jSci* en 
,—former $38.80 SffO 



handle supplied 

Spare search heads 

Don't be caught with a A A A 
damaged head, carry a d Q jj 
spare. ~ 


Engine Analyser kit 

Keep your car in tune 
and save fuel. This 
unit measures RPM, 
dwell and battery 
voltage on any 4, 6 or 

8 cylinder petrol jl _ _ ^ 

en9me Complex k« $53*50 

Light & sound flash kit 

-Take spectacular 

action photos. Suits 
any flash unit- fully 
variable sensitivity & 
delay. See ETI Oct 

$86.95 

wideband receiver kit 

Four ranges from 
broadcast to 30MHz 
Complete kit (see EA : 
j Nov 1980 for details) 


See EA Sept '79 

ONLY 

$19.95 

“Selectalott” 

Why bother thinking up 
numbers when this great 
little kit can do it for you? 

40 LEDs tells you what to 

pick. Who knows? You 

could even win! Great 

conversation piece (also jl 

useful for picking dishes C 90 QC 

in Chinese restaurants!) 






3 Vz digit display, easy 
to build pH meter. ttMMir 

Ideal for pool or fish A fl 

tank water testing, or r^ll 

lab use. . \ a \ 

_ Includes solutions 


six hour turnaround 
on mail orders 

If the goods are in stock your order will be at 
the Post Office within six hours. Can any of ou 
competitors beat that? 


THE KIT 
SPECIALISTS 


only 
$59.90 


SAVE $10 

MUSIC0L0R 

Yes! the famous 
Musicolor 3 — now 
reduced to $10 below 
normal price. Complete 
kit with deluxe metalwork 
and front panel 


Bill Edge (on the left) and Bruce Routley, Manager, personally 
guarantee you the best in friendly, efficient service when you buy 
from Electronic Agencies. 



GLOVER & ASSOC. EL AG/8 













































JENSEN ELECTRONICS 

75 PROSPECT ROAD, PROSPECT, SA 5082 
PHONE (08) 269-4744 


SPECIALS 


ELECTROLYTIC 

CAPACITORS 


1500 Uf 
1000 Uf 
1000 uf 
1000 
680 uf 
220 uf 
220 uf 
68 uf 
47 uf 
47 uf 
22 uf 
10 uf 
10 uf 
2.2 uf 
0.47 uf 


25v 

40v 

16v 

lOv 

40v 

63v 

6.3v 

6.3v 

250v 

25v 

25v 

63v 

25v 

63 v 

63v 


25c 

25c 

20c 

20c 

20c 

15c 

6c 

4c 

30c 

6c 

6c 

6c 

6c 

6c 

6c 


POLY CAPS 

.018 uf lOOv 

0.47 uf 630v 

.1 uf lOOv 

.12 uf lOOv 

.33 uf lOOv 

18 nf 250v 

33 nf 250v 

68 nf lOOv 

220 nf 250v 

.47 nf lOOv 

1.2 nf lOOv 

CERAMIC CAPS 

6.8 pf 50v 

100 pf 50v 

820 pf 50v 

1000 pf 50v 


10c 

10c 

5c 

5c 

5c 

5c 

5c 

5c 

5c 

8c 

10c 


2c 

2c 

2c 

2c 


CARB FILM y 2 WATT 
5% RESISTORS 

2c each 

PHILIPS TV 
SLIDE POTS 

IK, 22K,220K 
10c each 

5mm RED LEDS 

1Oc each 

2SD 350 $4.50 

0.5uf250v 10c each 

NOISE SUPP. CAPS 

REED SWITCHES 

10c each 

ALL COMPONENTS ARE 
PRIME SPEC. NO REJECTS. 


TRANSISTORS 

2 SA 489 4.30 


495 

496 
545 

561 

562 
564 
628 
634 
673 
683 
706 
719 
844 
1015 
2SB 187 
474 
525 
536 
544 
555 
681 

2SC 103 

372 

373 


.65 

1.60 

1.90 

.75 

.75 

1.40 

.65 

1.95 

.70 

1.15 
4.20 

.90 

.75 

.85 

1.00 

2.15 
1.45 
3.85 
1.10 

15.00 

9.80 

2.10 

.70 

.60 


380 

387 

403 

454 

460 

495 

496 
509 
536 
538 
605 

710 

711 

732 

733 
735 
763 
776 
781 

784 

785 
799 
815 
828 
829 


.65 

1.45 

1.20 

.50 

.55 

1.60 

1.90 

1.30 

.50 

1.50 
2.35 

.70 

.55 

.65 

.65 

.80 

.80 

9.40 

6.50 
.90 
.85 

6.25 

.90 

.90 

.75 


839 

900 

930 

945 

1014 

1018 

1047 

1061 

1096 

1124 

1162 

1172 

1215 

1226 

1239 

1247 

1306 

1307 
1312 
1318 R 
1327 
1345 
1359 

1383 

1384 


.60 

1398 

1.90 

359 

1.80 

1306 W 

5.40 

7060 

2.20 

.70 

1449 

2.75 

525 

2.90 

1322 

6.20 

7061 

2.75 

.55 

1569 

5.45 

2SK 19GR 

1.45 

1339 

7.30 

7063 

2.10 

.70 

1674 

.70 

23 A 


1342 

5.45 

7069 

4.45 

1.65 

1675 

.70 

30 


1366 W 

7.50 

7120 

1.80 

3.18 

1678 

2.35 

33 F 

1.40 

LA 3301 

6.95 

7204 

4.85 

.75 

1685 

.75 

34 E 

1.25 

4031 

7.05 

7205 

4.55 

1.60 

1687 

.95 

40 


M5 1202 

3.10 

7222 

6.25 

1.40 

1760 

3.20 

49 


8476 

29.95 

7310 

3.15 

2.20 

1846 

1.40 

55 

1.05 

NDC 40013 

15.95 

TBA 810 

6.80 

1.15 

1893 


68 

1.00 

NIS 7261 

9.30 

TCA 220 

5.99 

14.50 

1957 

1.35 

3SK 41 

4.95 

PLL02 AG 

11.95 



.70 

1969 

6.25 

45 

2.35 

UHIC 001-7 

29.95 



1.25 

1973 

1.85 

48 

4.95 

UPC 20 

6.95 



9.70 

1974 

2.75 



575 

4.95 




2.20 

3.15 

6.65 
.90 
.90 
.70 

1.65 
.90 

1.30 

1.05 


2029 
2075 
2166 
2SD 187 
200 
235 
261 
288 
313 
325 


5.20 

4.95 

3.65 

1.35 

6.30 

2.25 

.95 

2.00 

1.80 

1.60 


INTEGRATED 

CIRCUITS 


AN 214 
315 
612 
BA 301 
511 
521 

HA 1156 W 


5.25 

7.95 
5.10 

4.95 

9.25 
9.25 
4.05 


577 
592 
1020 
1025 
1156 
UPD 858 
861 

SL 1626 
1640 
TA 7045 


1.60 

1.55 

5.45 

6.60 

4.85 

10.95 

19.75 

11.50 

8.80 

5.75 


Many more 
available. 
Send SAE for free 
list. 


WE ALSO STOCK 

HF and UHF transceivers, multimeters, instrument cases, plugs, sockets, switches, Zippy boxes, soldering irons, solder,, 
fuses, test equipment, microphones, speakers, crystals, books, antennas, power supplies and cables. 


FAST MAIL ORDER SERVICE 

ENQUIRIES: PHONE (08) 269-4744. 2 LINES 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
MINIMUM PACK AND POSTAGE $1.00 

TRADE ENQUIRIES WELCOME 


H MAIL ORDERS 
WELCOME 

Please debit my Bankcard 

B’card No. 

Expiry Date. 

Name. 

Signature.. 
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Touch switch can select up to 
ten outputs in sequence 


Control at your fingertips! With this safe, battery-operated 
unit, you can select any one of up to ten electrical/ 
electronic devices by simply touching a pad the required 
number of times. Phil Wait 


TOUCH SWITCHES have begun to 
appear everywhere . . . lifts, TV sets, 
cassette decks, turntables — to name 
only a few devices. Some are simple on/ 
off types while others are designed to 
provide multiple functions. With this 
inexpensive unit, you can arrange to 
control up to ten pieces of equipment, or 
whatever. In addition, you can arrange 
to have the unit automatically 'reset’ 


when any one of the ten outputs is 
reached. This latter feature enables you 
to restrict the number of controlled 
devices attached to the outputs — by 
adding a suitable multi-position switch 
you can select where the unit resets as 
you wish — as well as providing an 
automatic 'return to start’. 

The reset function provides a further 
advantage. When connected to the 



At left is our contact pc board, at right, the electronics for the touch switch. As individual requirements 
will differ, we have left the packaging to you. 


second output (T on the circuit 
diagram) the unit will act as a 'toggle’. 
Touching the 'count’ pad once will 
operate output T’. Touching it again 
will turn off output T. 

The ten sequentially-selected outputs 
can drive various switching devices and 
may be interfaced directly with CMOS 
and TTL circuitry. As the unit is 
operated from a standard 9 V battery (it 
draws very little current), it can be 
completely isolated from the equipment 
it controls by using a switching tran¬ 
sistor on each output to drive a relay, 
the contacts of which can control mains- 
operated equipment, interrupt high 
current supplies, etc. Details on inter¬ 
facing are discussed later in the article. 

Many touch switch designs rely on 
the presence of an ac voltage on the body 
of the operator, induced from nearby 
mains wiring and conducted to the cir¬ 
cuit when the pad is touched. Our 
circuit is designed for dc operation from 
a battery supply and employs the 
change in capacitance that occurs when 
the sensor pad is touched. 

As the touch switch can be used in a 
wide variety of situations, only basic 
constructional details are given along 
with suggestions for interfacing the 
unit. Applications and installation de¬ 
tails are entirely up to you, good reader! 

Construction 

To avoid introducing stray circuit 
capacitance which will affect the opera¬ 
tion of the circuit, we strongly 
recommend you use the printed circuit 
board specified (ETI-598a). 

Mount the components in any order, 
but be careful with the orientation of the 
ICs, diode and transistor. Observe the 
usual precautions when handling the 
CMOS ICs. Almost any general pur¬ 
pose, small-signal NPN transistor will 
work in this circuit, but be careful with 
the pin connections so that you install it 
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The circuit operates by using the hand as part 
of a capacitor in a critical timing circuit. When 
the detector contacts are touched, the extra 
capacitance introduced has the effect of de¬ 
laying the transmission of a clock edge. 

The circuitry is driven by one single-phase 
clock, ICIa, whose output consists of a con¬ 
tinuous stream of pulses at about one Hertz 
with a nominal fifty per cent duty cycle. A 
delayed and inverted clock is generated from 
this signal by ICIb whose output drives one of 
the clock inputs of a decade counter decoder 
IC2. 


HOW IT WORKS -ETI598 

This chip does all the work of decoding the 
clock signals and provides a reset input which 
can be controlled from the touch circuitry or 
driven directly by one of the outputs of the 
chip. For example, to reset to zero after the 
‘fifth’ count has been reached, just connect 
output six’ (pin 5, IC2) to the auto reset’ input 
at the anode of D1. If no connection is made to 
D1 then the circuit will cycle through all ten 
outputs. 

By connecting output ‘two’ (pin 4, IC2) to 
‘auto reset’ and taking an output from ‘one’ or 
zero’ (pins 2,3IC2), the circuit will operate as a 


bistable: one touch turning the output on; 
another touch resetting the output to off. The 
reset’ touch contact may be left disconnected 
in this case. 

A certain delay will always be introduced by 
ICIc, d, owing to stray capacitance from the 
circuit board and connecting leads. This may 
be nulled out by adjustment of RV1, which 
should be set to minimum resistance con¬ 
sistent with reliable operation. 

The touch ‘reset’ circuit operates in a similar 
manner to the count’ circuit. 


the right way round. There is one link 
which must be installed on the pc board. 

In its simplest form, a touch sensor 
pad could consist of a piece of unetched 
pc board split into two copper areas by 
scoring or cutting down the middle, 
breaking the copper, but leaving the 
board intact. Sensitivity depends on the 
size of the touch pad and the area 
covered by the fingertip or hand. We 
have provided a touch pad pc board de¬ 
sign, ETI-598b, which can easily be 
installed in a panel or piece of equip¬ 
ment. Reliable operation was obtained 
with the touch contacts covered by a 
thin layer of adhesive plastic film. 
Using a coloured film like that used to 


cover books could make an attractive 
addition. The design of the touch con¬ 
tacts can be left very much to your 
imagination, so don’t be afraid to 
experiment. Note that it is not 
necessary to physically 'connect’ with 
the sensor contacts. 

When connecting the COUNT and 
RESET sensors, don’t twist all the leads 
together, keep the leads to each pad 
separate and don’t make them too long. 

The trimpot, RV1, is adjusted to take 
into account the capacitance of the leads 
to the sensor pads and stray capacitance 
from the mounting arrangements. It 
should be set at the minimum re¬ 
sistance which gives reliable operation. 


Interfacing 

The ETI-598 Touch Switch can drive 
CMOS or TTL circuitry directly as each 
output from the 4017B is capable of 
sourcing about 2 mA. If you want to 
control mains-powered equipment, high 
voltages, high currents, etc, the outputs 
will have to drive an interface circuit 
that isolates the switch — a transistor 
operating a relay, or an opto-couplerfor 
example. A number of circuit suggest¬ 
ions are given in the diagrams on 
page 46. 

Note that, as most common relays are 
designed for 12 V operation, the touch 
switch can be operated from the same 
supply as the relays, but make sure the ► 
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supply does not exceed 15 V. A 220R 
resistor in series with the supply lead to 
the touch switch should be used to de¬ 
couple the unit. The electrolytic, C3, 
should effectively 'stop’ supply rail 
transients. 

When using a relay to switch the 
controlled equipment make sure it is 
rated for 240 Vac operation if switching 
mains-operated equipment, and has a 
suitable current carrying capacity. 
Take care when wiring mains leads to 
relay contacts to ensure that no shorts 
occur and that the wires to the relay 
coil(s) are kept well away from mains 
wiring. We cannot stress this too much 
as we’d like to have you reading ETI for 
many years to come! 


COMPONENT PINOUTS 



1 2 3 4 6 6 7 


Under no circumstances should you 
attempt to drive an SCR or triac circuit 
directly from a touch switch output to 
control mains current. Opto-couplers 
are just about the safest way if you must 
do this. 

From here on in, it’s ail up to you. 
Good luck and have fun! • 



FROM OUTPUT 
OF 4017 

O-AA/v*— 

820R 


LED OUTPUT 


0V & 


12 TO 15V 



k 


DIODE ORIENTATION 


Suggested interfacing circuits for controlling dc or ac operated equipment, etc. Relay sensitivity will 
determine whether or not you’ll need a Darlington circuit for relay operation, as at left. DO NOT drive a 
Triac or SCR directly if it controls mains-operated equipment. 


0 V from battery 



04 


04 


C3 220u 


to 


t n 04 


04 


5 ur> 


112 




+9 V from 
battery 


RESET PAD 


COUNT PAD 


OUTPUTS 
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CD4017BM/CD4017BC Decade Counter/Divider with 
10 Decoded Outputs 


general description 

The CD4017BM/CD4017BC is a 5 stage divide-by 10 
Johnson counter with 10 decoded outputs and a carry 
out bit. 

These counters are cleared to their zero count by a 
logical "1” on their reset line. These counters are ad 
vanced on the positive edge of the clock signal when the 
clock enable signal is in the loyical "0" state. 

The configuration of the CD4017BM/CD4017BC 
permits medium speed operation and assures a hazard 
free counting sequence. The 10 decoded outputs are 
normally in the logical "O'' state and go to the logical 
"1" state only at* their respective time slot. Each 
decoded output remains high for 1 full clock cycle. 
The carry-out signal completes a full cycle for every 10 
clock input cycles and is used as a ripple carry signal to 
any succeeding stages. 

features 

■ Wide supply voltage range 

■ High noise immunity 

■ Low power 
TTL compatibility 


connection diagram 

CD4017B 

Dual-In-Line and Flat Package 



TOP VIEW 


■ Medium speed operation 5 0 MHz typ 

with 10V Vqd 

■ Low power 

■ Fully static operation 


3.0V to 15V 
0.45 Vqd typ 
fan out of 2 
driving 74L 
or 1 driving 
74LS 


logic diagram 


CLOCK 

CLOCK 

ENAILE 



PARTS LIST - ETI 598 

Resistors.all VfeW, 5% 

R1 .10M 

R2,3.100k 

R4 .22k 

R5 .10k 

R6 .47k 

R7 .15k 

RV1 .220k miniature flat 

mounting trimpot 

Capacitors 

Cl .lOOngreencap 

C2 .10p ceramic 

C3 .220u, 16V axial lead 

electrolytic 

Semiconductors 

Q1 .BC547, BC107 or similar 


D1 .1N4148, 1N914 or similar 

IC1 .4093B 

IC2.4017B 


Miscellaneous 

ETI-598A and ETI-598B pc boards; hookup 
wire; interfacing components (see text). 

Price estimate 

We estimate that the cost of purchasing all the 
components for this project will be in the range: 

$9-$11 

(excluding interface items) 

Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the actual price of a project, whether bought 
as separate components or made up as a kit. 


ELEMENTS 

OF 

ELECTRONICS 


— an 
ongoing 
series 

This series from Babani 
Books provides an 
inexpensive introduction 
to modern electronics. 

Although written for readers with no 
more than ordinary skills, mathematics 
is not avoided — it is taught as the 
reader progresses. The course is not 
written to a specific syllabus but con¬ 
centrates on the understanding of 
fundamental concepts rather than 
continually digressing over the whole 
field — once the fundamentals are 
mastered the technicalities of most 
other things are readily understood. 


Book 1. The Simple Electronic Circuit and 
Components. 

All the fundamental theory for a full understanding 
of the simple electronic circuit and its main 
components. 


Book 2. Alternating Current Theory. 

Without which there can be no comprehension of 
speech, music, radio, television — or even the 
240 volt mains. 


Book 3. Semiconductor Technology. 

From the physics of semiconductors through 
diodes, transistors, amplifiers, oscillators, 
switching and 1C circuitry. 


Book 4. Microprocessing Systems and 
Circuits 

A truly comprehensive guide to the elements of 
microprocessing systems: this book really starts 
at the beginning. 


Book 5 (Available mid-1981). Communications 

The fundamentals of the whole communications 
scene including line, microwave, submarine, 
satellite and digital multiplex systems, both radio 
and telegraphy. 


Order form and prices, etc — please 
refer to Book Advert on page 49 of 
this issue. 
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Babani Books — 


28 TESTED TRANSISTOR PROJECTS 

Some circuits are new, others are familiar designs. Projects can be split and/or 
combined for specialised needs. 

221 $4.60 


HANDBOOK OF ICs — EQUIVALENTS & SUBSTITUTES 

Complete 1C equivalent and substitute guide. Full data on over 9500 digital 
and linear ICs from UK, USA, Japan, Germany, France, Czechoslovakia etc. 

202 • $ 5.30 


50 CMOS 1C PROJECTS 

Many interesting and useful projects — multivibrators; amplifiers and oscillat¬ 
ors; trigger devices; special devices. 

224 $ 4.60 


BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 

Enables total beginners to tackle electronic projects. Includes component 
identification, tools, soldering, building methods, cases, legends etc etc. 
Practical basic projects are included. 

227 $4.60 


1ST BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES 

Complete transistor equivalents. Plus 25 000 transistors with alternatives and 
equivalents. Covers devices from UK, USA, Germany, France, Europe, Hong 
Kong etc. See also 211 and BP 14. 

BP1 $2.25 


2ND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES 

Data on devices not included in BP1. This book supplements BP1, i.e. no data 
is duplicated. 

BP14 $ 4.05 


HANDBOOK OF RADIO, TV, INDUSTRIAL & TRANSMITTING 
TUBE & VALVE EQUIVALENTS 

Equivalents book for amateurs and serviceman. More than 18 000 old and 
new valves from UK, USA, Europe, Japan et al. CV (military) listings with 
commercial equivalents included. 

BP2 $ 2.25 


ESSENTIAL THEORY FOR THE ELECTRONICS HOBBYIST 

This book supplies hobbyists with background knowledge, tailored for his or 
her specific requirements and presented in a readable manner with minimum 
maths. Purpose-designed examples illustrate applications. 

228 $4.60 


PRACTICAL INTRO TO DIGITAL ICs 

Introduction to digital ICs (mainly TTL 7400). Besides simple projects, includes 
logic test set to identify and test digital ICs. Also includes digital counter-timer 

225 $ 4.60 


HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS 

Full practical constructional details of receivers with performance equal to 
commercial units. Also ‘add-on’ circuits of Q meter, S meter, noise limiter etc 

226 $4. 6 o 


HI-FI LOUDSPEAKER ENCLOSURES 

Data for building comer reflex, bass reflex, exponential hom, folded horn, 

tuned port, Klipschom labyrinth, tuned column, loaded port 

and multi speaker panoramics. Clear dimensioned diagrams included 

205 $3.50 

PRACTICAL ELECTRONIC SCIENCE PROJECTS 

Unusual projects including laser, electronic gas detector, ultra high voltage 
generator, digital clock, reaction timer, geiger monitor, ultrasonic receiver and 
transmitter, electroscope etc. 

207 $ 2.75 

DIODE CHARACTERISTICS, EQUIVALENTS & SUBSTITUTES 

Includes signal, zener, rectifier diodes etc. Full interchangeability data and 
characteristics of thousands of diodes of all types with every possible alter¬ 
native. Includes UK, USA, European, Russian, and Far Eastern devices. 

211 $4.60 

ELECTRONIC CIRCUITS FOR MODEL RAILWAYS 

Constructional details of a simple model train controller; a controller with 
simulated inertia, a high-power controller, an electronic steam whistle and a 
‘chuff generator'. Signal systems and train lighting and RF suppression also 
covered. 

213 $3.65 

AUDIO ENTHUSIASTS HANDBOOK 

Discusses audio and hi-fi topics including record/playback curves, stylus 
compliance, disc recordings—then and now, evaluating loudness, equipment 
compatibility, acoustic feedback, equipment performance figures and 
standards etc etc. 

214 $3.10 

BUILD YOUR OWN ELECTRONIC EXPERIMENTER'S LAB 
USING ICs. 

Includes many circuits and designs for constructing test and measuring instru¬ 
ments mostly using modem ICs. Includes AF osc, TTL pulse detector, hi- 
impedance Vm, square-wave osc/pulse gen, logic probe, lo-range ohmmeter, 
bridge, signal tracer etc. 

218 $3.10 

SOLID STATE NOVELTY PROJECTS 

A number of novelty projects using modem ICs and transistors. Includes 
‘Optomin’ — a musical instrument played by reflecting a light beam with your 
hand, water warbler for pot plants, music tone generator, LEDs and ladders 
game, touch switch, electronic roulette wheel etc. 

212 $3.10 


SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS 

Design and construction of several solid-state short-wave receivers giving 
high level of performance yet utilising relatively few inexpensive components. 
See also 226. 

222 $4.60 
50 PROJECTS USING CA 3130 ICs. 

The CA3130 is an advanced operational amplifier capable of higher per¬ 
formance than many others: circuits often need fewer ancillary components. 
Interesting and useful projects in five groups. Audio projects. RF projects. Test 
equipment. Household projects. Misc. projects 

223 $4.60 


COIL DESIGN & CONSTRUCTION 

How to make RF, IF, audio and power coils, chokes and transformers. Covers 
AM and FM radio and TV. 

160 $4.60 

REACTANCE/FREQUENCY CHART FOR AUDIO AND RF. 

Enables the reactance of any capacitor or resistor to be read off immediately 
— from 10 Hz to 100 MHz. Resonant frequencies of LC networks ditto. 

196 95 c. 

RESISTOR COLOUR CODE DISC 

A very simple unpretentious calculator printed in ten brilliant colours showing 
at a glance the value and tolerance of any resistor. 

RCC 95 C . 

PRACTICAL TRANSISTORIZED NOVELTIES FOR HI-FI 

Circuits for audio power meter, stereo phone adaptor, multi-channel mixers, 
gain control, contour network etc etc. 

201 $1.30 


BUILD YOUR OWN HI-FI & AUDIO ACCESSORIES 

Essential for keen hi-fi & audio enthusiasts. Projects include stereo decoder, 
three channel mixer, FET pre-amp for ceramic p.u.s, mic pre-amp with adj. 
bass, stereo dynamic noise limiter, loudspeaker protector, voice operated 
relay etc. 

220 $ 3.10 


Titles identified by tone background have not been previously advertised by us in ETI. 
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52 PROJECTS USING 1C 741 

A must for those interested in any way in this inexpensive and versatile 1C. 
European best seller! 

BP24 $3.50 

ELECTRONIC CALCULATOR USERS’ HANDBOOK 

Invaluable for all calculator users. Presents formulae, data, methods of calcu¬ 
lation, conversion factors etc, often with examples. Includes way to use simple 
calculator for trig functions (sin, cos, tan); hyperbolic functions (sinh, cosh, 
tanh); logs; square roots, and powers. 

BP33 $4.60 

50 CIRCUITS USING GERMANIUM, SILICON & ZENER DIODES 

Contains 50 interesting and useful circuits and applications in many different 
branches of electronics. 

BP36 $2.75 

50 PROJECTS USING RELAYS, SCRs & TRIACS 

Relays, SCRs and Triacs are used in motor speed control, dimming, heating, 
timers, light sensitive devices, warning circuits, light modulators, priority indi¬ 
cators, circuit breakers etc. Book gives tried and proven circuits allowing easy 
modification to suit special needs. 

BP37 $4.60 

50 FET PROJECTS 

Projects include amplifiers and converters, test equipment, tuners, receivers 
and receiver aids, mixers and tone controls etc etc. The FET used is not 
critical. This book is of interest and value to SW listeners, radio amateurs, hi-fi 
enthusiasts and general experimenters. 

BP39 $5.50 

DIGITAL ICs & PIN CONNECTIONS 

Equivalents and pin connections of popular user-orientated digital ICs. Details 
of packaging, families, functions, manufacturer, and countries of origin. 
Includes Fairchild, Ferranti, Harris, ITT, Motorola, National, Philips, RCA, 
Signetics, Sescocem, SGS-Ates, Siemens, SSSI, Stewart Warner, AEG- 
Telefunken, Texas. Teledyne. Companion volume to BP41 
BP40 $900 


LINEAR 1C EQUIVALENTS & PIN CONNECTIONS 

Similar to BP40 but deals with linear ICs. 

BP41 


$10.00 


50 SIMPLE LED CIRCUITS 

50 interesting and useful circuits and applications using LEDs. Useful book for 
beginner and advanced enthusiast alike. See also BP87. 

BP42 $3.50 

HOW TO MAKE WALKIE-TALKIES 

Practical circuitry and construction of transmitters, receivers and antennas. A 
book of great interest to the licenced operator especially. This book was wntten 
with the UK licencing regulations in mind. Some parts may not accord with 
local regulations. 

BP43 $5.50 

IC555 PROJECTS 

One wonders how life went on before the 555! Included are basic and general 
circuits, motor car and model railway circuits, alarms and noise makers plus 
section on subsequent 556, 558 and 559s. 

BP44 $6.45 

PROJECTS IN OPTO-ELECTRONICS 

Included are simple circuits using LEDs as well as sophisticated designs such 
as infra-red transmitters & receivers, modulated light transmission and photo 
projects. 

BP45 $4.95 

MOBILE DISCO HANDBOOK 

All about mobile discos and equipment. Assumes no preliminary knowledge 
and gives enough info to enable a reasonable understanding of disco gear. 

BP47 $4.95 


ELECTRONICS PROJECTS FOR BEGINNERS 

Wide range of easily built projects. Actual component and wiring layouts aid 
the beginner. Some projects buildable without soldering. 

BP48 $4.95 

POPULAR ELECTRONIC PROJECTS 

A collection of the most popular circuits and projects covering radio, audio, 
household test equipment. 

BP49 $5.35 

LM 39001C PROJECTS 

Unlike conventional op-amps, the LM 3900 can be used for all the usual 
applications as well as many new ones. It's one of the most versatile, freely 
obtainable and inexpensive devices around. This book provides the ground¬ 
work for simple and advanced uses — it’s much more than a collection of 
projects. Very thoroughly recommended. 

BP50 $4.95 

ELECTRONIC MUSIC & TAPE RECORDING 

Shows how electronic music can be made at home with simple and 
inexpensive equipment. Describes how sounds are created and recorded to. 
build up final compositions. Includes how to build a small studio including 
mixer and effects units 

BP51 $4.60 

LONG DISTANCE TV RECEPTION (TV-DX). 

Written by UK authority, the book includes many units and devices made by 
active enthusiasts. A practical and authoritative intro to this unusual aspect of 
electronics. 

BP52 $4.60 

PRACTICAL ELECTRONIC CALCULATIONS & FORMULAE 

For the practical person s workbench. Bridges gap between technical theory 
and cut-and-dried methods which work but leave the experimenter unfulfilled. 
There’s a strong practical bias. Tedious and higher maths avoided where 
possible. Many tables included. This one’s a beauty! 

BP53 $8.25 

YOUR CALCULATOR & YOUR MONEY 

How to get the most out of your calculator—in particular calculating mortages, 
car costs, insurance, fuel, shopping, gambling, income tax etc. Also includes 
interest rates, savings, shares plus the use of a calculator in small businesses. 
This book could save you hundreds of $$$$$$$$. 

BP54 $4.95 

ELECTRONIC SECURITY DEVICES 

Simple and also sophisticated alarms using light, infra-red and sonics; also 
qas and smoke detectors, flood alarms, doorphone and baby alarms etc. 

BP56 $535 

HOW TO BUILD YOUR OWN SOLID-STATE OSCILLOSCOPE 

Project divided into sections for builder individually to construct and test — 

then assemble into complete instrument. Includes short section on scope 

BpTt $5.50 

50 CIRCUITS USING 7400 SERIES ICs 

7400 ICs are freely obtainable, inexpensive and very versatile. Here’s 50 
interesting and useful circuits using this 1C. 

BP58 $4.95 

SECOND BOOK OF CMOS 1C PROJECTS 

Leading on from book number 224 50 CMOS 1C PROJECTS’, this second 
book provides a further selection of useful circuits mainly of a fairly simple 
nature. Contents have been selected to ensure minimum overlap between the 
two books. 

BP59 $550 

PRACTICAL CONSTRUCTION OF PRE-AMPS, TONE 
CONTROLS, FILTERS, & ATTENUATORS 

How to construct a variety of magnetic tape recording, microphone, and disc 
pre-amps; plus tone controls, rumble & scratch filters, attenuators and pads 
etc etc. 

BP60 $5 30 
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MINI-FLOPPY '■jiri IENTIRE NEW RANGE 

O OF SI 00 CARDS FOR 1981 


DRIVES 

FROM MPI 

THE WORLD’S 
SECOND 
LARGEST 
MANUFACT 
URER OF 
MINIFLOPPY 
DRIVES - 
THE DRIVES 
WITH 

FEATURES 
COMPARABLE 
TO 8” DRIVES 

Head band positioner 
gives 5ms track to track 
access — 5 to 7 times faster 
than other drives. Fully closing 
front door and Vi" Clutch Cone for 
media protection. Double Density 
Heads, Shugart Compatable, only 10 moving parts due to non-mechanical 
switching. 

FOUR MODELS • Model 51 Single Head 250k Bytes DD 
AVAILABLE • Model 52 Double Head 500k Bytes DD 

• Model 91 Single Head 80 track 500k Bytes DD 

# Model 92 Double Head 80 track IM Bytes DD 
PRICING: 51,$350 • 52, $450 • 91, $450 • 92. $550 # Cables$30 
Tandy owners special 2MPI Model 51 's with power supply & case $725 

Write or call for technical description. Power supply/case to suit two 
drives $75. Since w$ are the Australian Distributors OEM discounts are 
available. 


2 s 


FEATURES: 

Serial Ports: 8 Independent ports using Zilog DARTs (sync) or optionally 

SI 0/0 (may be retrofitted for synchronous parts, for any pair 5T 
(S10 and DART are dual devices). 

Baud Rates: 6 Independent, crystal-controlled, software selectable rates 
for each port selected from the 16 standard rates between 50 
and 19,200 baud. 

Parallel Ports: 2 Independent ports using Zilog P10, selectable as either 
input or output. 

Interrupts: Full on-board interrupt control provided. On-board devices 

daisy chained. Rotating priority control provided for running multiple boards 
(through top connector). Jumper selection of interrupt control (local, rotating, 
vectored). PRICE: POA & MANUAL AVAILABLE 

KEYBOARDS 

THE CLARE MODEL C70/MGP — by far the best value in 
keyboards we have seen todate • 70 key full upperand lowercase 
with non mechanical Capacitive Keyswitch • fully encoded Micro¬ 
processor control with RS232 or 20ma serial options • parallel 
output standard single 5V supply • Serial baud rate jumper from 
110 to 9600 baud. 

PRICE: $140 ea. Connector $3.00. MOULDED ABS plastic case 
to suit $25. 
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With features that far outweigh anything available. We believe 
most advanced range of cards available in the world. All cards to 
IEEE SI00 BUS specifications plated thru with silk screen com¬ 
ponent position and solder masked. 

Save up to $400 on 
comparable SI00 cards! 

PIED PIPER 

A FULLY POPULATED OR 
PARTLY POPULATED PRO¬ 
CESSOR CARD. SURELY THE 
MOST ADVANCED YOU HAVE 
HEARD ABOUT 

FEATURING 4 MH Z Z80A com¬ 
ponents as standard although user 
, , can run this board at 2MH2 with the 

following main chips supplied and used in the basic kit. Z80AC.P.U. Z80A P.I.O. 
utilized as parallel key-board interface and printer interface Z80A DART dual serial 
port with baud rate selections from 50 to 1 9200 baud in either RS232c or20 milliamp 
serial formats Z80A C.T.C. quad counter timer 2 ports of which are used as baud rate 
generators one utilized as a real time clock using 100H Z mains as reference and fourth 
r or user applications. 

4k bytes of onboard monitor program with features such as block move etc., 16k 
bytes of onboard dynamic ram which can be replaced with the new64k dynamic ram 
chips since provision has been made for same. 2100 baud high speed cassette 
interface which is under software control and cassette supplied with unit holds 
program for 300 baud Kansas City standard. Extended memory addresing feature to 
address up to 16 megabytes. On board ram can be externally D. M.A. accessed and all 
peripheral devices are interupt driven. 

User options can either be of a serial video and keyboard (terminal) or parallel keyboard 
and memory mapped video (software in monitor program controls E.T.I. 640 type 
video). User option of either parallel or (parallel centronics) or serial printer. 

The big surprise with this card is that the board has allowed for the addition of the 
components for an optionaJ DMA controlled, CP/M compatible double density 
disc controller! This controller will control up to a maximum of 4 drives in either 8" or 
5V4” single or double headed drives. The bootstrap for CPM is already in the monitor 
program and in fact a full 64 k of memory can be addressed due to the monitor“go away" 
feature. The on board 16k bytes of ram can be upgraded to 64 k onboard or external ram 
cards such as our DYNARAM II can be added to the bus. 

Thecardalso comesas standard with a rear panel plug card which contains some minor 
•ogic and all of the connectors for the various 10 devices. These connectors are 2 x 
RS232 sockets, centronics parallel printer socket, parallel keyboard socket, cassette 
interface socket and sockets for SVV’ & 8” disc drives. 

Manual available — refundable with order — $4. 

PRICE: with 16k Ram — $495 • with 64k of Ram (delivery Feb. 1981) $945 • Disc 
controller option in both cases, extra $175 • Assembled and tested add $150 without 
disc controller • $200 with disc controller. 

Z6401 VDU 

You all know the ETI640 VDU and its 
accessory the ETI681 programable char¬ 
acter generator. Well we have combined 
) both* on one card! At the same time we 
have improved the picture and added half 
brightness characters and four user de¬ 
finable control bits. The P.C.G. can be 
mapped into memory above or below the 
VDU (a total of 4k bytes of RAM). The 
Z6401 is fully software compatible with 
the ETI640 and ETI681 and is supplied 
with 250nS (4 MH Z ) RAMS as standard. 
•Does not include the joystick interface. 


LOOK AT THE 
SAVINGS 
HERE! 


PRICE: $140 • PCG option $32 
• Assembled and tested, add $45. 


MOTHERBOARD/CASE/POWERSUPPLY/FAN q 


DYNARAM II 

This Ram card will hold up to 64k of 
dynamic Rams of the 4116 type and is 
supplied with 200 nano-second Rams 
as standard for 4MH Z max speed of 
operation. It can be used with either 8 
bit or 16 bit processors (in 16 bit mode 
2 cards required) extended memory 
addressing feature, phantom feature, 
switch selectable for Z80, 8080 or 
standard Si 00 bus timing. Invisible re¬ 
fresh and self refreshing during long wait 
state or reset pulses. Uses digital delay line for accurate timing. Bankselectablein 16K 
blocks and also can be fitted by user with parity error detection bit 
PRICE: with 16k— $225 • with32k-$295 • with48k — $365 • with64k-$435 
Assembled and tested — $60 


Our new 6 slot Motherboard is actively terminated and pre-regulated on the8v JT CARDS IN DEVELOPMENT 
line and comes complete with card guide brackets and fan, which allows this Q __ w „ _ 1 

unit to be used without case, ie: it is an entire sub assembly and the only items 
mounted externally to the board are the transformer and the switches. The 

Motherboard can befitted by user with power fail detector circuitry. The case 0 nro^i.c 7on oo ^ v . 4U ” C,- 

has been configurated so that the back panel plug card of the “Pied Piper” will graphics. Z8002 Card with 16/64k words memory 

screw directly into it and the overall dimensions are approx. 8" high x 6" wide x 
20" deep. 

PRICE: $240 • without case — $200 • Assembled and tested — add $60 


(Available in 2nd quarter '81) 
Eprom card holds 8 Roms. 2716, 2732, 2516, 2532 with programmer. Double density 
O disc, controller for 5 V 4 ” x 8" drives. CP/M compatible JRS80 to SI 00 interface. 

JT Graphics terminal complete 80 character x 25 line alpha numeric plus 640 x 400 pixel 

^ nronhire 7onno ...:iu 4 ® //» a i. i__ r 

5 ‘software list on request 


2650 USERS! 

24k static Ram card supplied complete with 2k Ram (2114 type) all 
sockets switches etc to be fully expandable to 24k, organised as 3 
x 8k blocks with one of the 8k blocks selectable in 8 x 1 k blocks is 
fully bus compatable and size compatable with the 2650 Kt 9500 
type No 24 Kt 9500. PRICE: $1 20 

10101010101010101010101010101010101 


WE'VE MOVED! OUR NEW ADDRESS IS: 

47 CASTLEMAINE ST., MILTON. 4064. TEL. 36 5144. 

E9 CD) All prices include freight anywhere in Australia. 

Allow 10 days for despatch. 

Prices exclusive \ Hours of business: Mon. to Fri.: 9am to 5pm. Sat.; 
of sales tax. 8.30am to 12 noon. 

Add 15% where td ■ ■■ , 

applicable. 11-111011^11^0 
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DickS^hD^sY 


If you just 
bought any 
other printer 
you*ll eat your 
heart out! 


m/ //////// 
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<& 


When you want letter-quality printing you are 
usually talking big money. If you've just bought 
a word processor printer you'll know what we 
mean. 

In fact, if you've just bought a word processor 
printer you'd better not read any further. You 
might get too upset! 

The new Dick Smith Word Processor Printer 
gives you superb print quality (even three car¬ 
bons down!) at a brisk 25 characters per second. 
It uses standard Diablo-type daisywheels, giving 
you low cost replacement and a large variety of 
fonts. It uses standard business stationery, up to 
400mm wide, prints with proportional spacing, 
in two directions — if you wish. It's hundreds of 
dollars less than its nearest competitor and 
thousands of dollars less than many others! 


specifications: 


Print speed: 25 characters per second; Carriage return speed: 1000ms; Line 
feed speed: 40ms (4.25mm); Characters per line 136 (2.5mm pitch) 163 
(2.0mm pitch); Resolution pitch: space 0.2mm, line feed 0.5mm; Form width: 
398mm maximum; Printing width: 345mm maximum; Number of printing 
characters: 96; Number of copies: original plus 3 copies; 

Noise level: below 65db with cover; Print Wheels: Diablo- 
compatible plastic; Ink ribbon: cloth or multi strike; Interface: 

Centronics-type parallel; Operating conditions: 

5-36 degrees C. 10-90% RH; Power requirements: 

240v/50Hz, 70 watts; Dimensions: 625mm (w) x 
380mm (d) x 258mm (h); Mass 19.5 kg including 
cover, power supply. 


Credit terms available 
to approved 
applicants 


\° x 


Cat. X-3265 


We also offer outstanding value on this 

DOT MATRIX 
PRINTER MJ A& 


SYSTEM 80 OWNERS. 

DON’T NEED S-100 
EXPANSION? 


Fantastic value for 
less than $1 ,ooo!H 

This incredible dot matrix 
printer uses inexpensive fan 
fold paper Upper and lower 
case with 125 characters per 
second print speed and a 
one line buffer memory, plus 
lots more 


llel pri 

you don’t need full S-100 expansion 
Save a bundle! Uses similar connecting 
cable to S-100 interface 
Cat X-4013 ^ ifl n|5Q 


$ 49 : 

PRINTER CABLE 


Cat X 3255 


$ 39so 


_ ge 

end. 57N-36 plug at other suits vir¬ 
tually all Centronics-type printers. 
Use with either S-100 interface or 
parallel printer interface 

Cat X-4014 


DICK SMITH 

Electronics 

F_ jm see our other ads for 

FULL ADDRESS DETAILS 




















ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. (03) 489-8131. 


ELECTRONIC COMPONENT SUPPLIERS, DESIGNERS & MANUFACTURERS. 
RITRONICS WHOLESALE (03) 489-7099. MAIL ORDERS (03) 481-1436. 

For heavier items add additional postage. Extra heavy items sent Comet 
freight on. Prices subject to change without notice. Send 60c and SAE for free 
catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome. 


DISCOUNT COMPONENTS - SUPER SPECIALS 


2114 

2716 

2708 


$3.30 

$11.00 

$6.90 


10 2708 at 
100 2114 at 
100 4116 at 
100 BC548 at 
100 Red Leds at 


$59.00 

$295.00 

$390.00 

$9.00 

$9.00 


CMOS 


74C04 

.40 

LF356-AN 

1.10 

UA4558TC 

1.40 

7494 

.90 

4000 

.40 

74C08 

.40 

LF357 

1.10 

MM5837 

2.50 

7495 

.45 

4001A 

.40 

74C10 

.40 

LM358 

.70 

LM7555 

1.80 

7496 

.80 

400IB 

.40 

74C14 

.90 

LM373 

4.10 

MclOl16L 

.95 

7497 

2.50 

4002 

.50 

74C20 

.40 

LM374 

5.40 

LF13741 

.60 

74107 

.80 

4006 

1.10 

74C30 

.40 

LM376 

.70 

LF1374-1H 

.70 

74109 

.60 

4007 

.50 

74C32 

.40 

LM377 

2.90 

DS75452 

.60 

74116 

2.20 

4008 

1.00 

74C42 

1.10 

LM379 

5.70 

76477 

4.90 

74121 

.45 

4009 

.80 

74C48 

1.55 

LM308 8PIN1.30 

75451 

.60 

74122 

.65 

4010 

.50 

74C73 

.75 

LM380 


75491 

1.40 

74123 

.60 

4011 

.40 

74C74 

.70 

14PIN 

1.50 

75492 

1.40 

74125 

.55 

4012 

.50 

74C76 

.75 

LM318A-N 

1 2.40 

TTL (t) 


74126 

.60 

4013 

.80 

74C83 

1.40 

LM318N 

1.80 

74S00 

.80 

74132 

.80 

4014 

1.70 

74C85 

1.20 

LM382N 

2.00 

74S02 

.80 

74141 

1.10 

4015 

.90 

74C86 

.80 

LM383 

2.70 

74S04 

.80 

74145 

.85 

4016 

.70 

74C90 

.80 

LM384 

2.40 

74S10 

.75 

74147 

2.00 

4017 

1.50 

74C93 

1.40 

LM386 

1.00 

74S11 

.75 

74148 

1.40 

4018 

1.50 

74C95 

.95 

LM387 

1.30 

74S32 

.75 

74150 

1.20 

4019 

.60 

74C107 

.70 

LM391 

1.80 

75S51 

.75 

* 74151 

.60 

4020 

1.20 

74C150 

3.40 

LM393 

.80 

74S74 

1.20 

74152 

4.90 

4021 

1.10 

74C151 

1.00 

LF398 

5.00 

74S86 

1.40 

74153 

.70 

4022 

1.05 

74C160 

.90 

8038 

6.00 

74S112 

1.20 

74154 

1.20 

4023 * 

.70 

74C192 

.90 

NE530 

1.10 

74S135 

2.20 

74155 

.90 

4024 

1.00 

74C164 

1.10 

0M350 

9.90 

74S138 

3.20 

8T28 

1.60 

4025 

.50 

74C173 

1.00 

555 

.40 

74S157 

2.95 

9310 

.65 

4026 

2.20 

74C174 

.80 

556 

1.10 

74S158 

2.95 

9311 

1.00 

4027 

.60 

74C175 

1.00 

LM565 

1.30 

74S182 

3.30 

9312 

1.35 

4028 

.90 

74C192 

1.20 

LM565CH 

2.00 

7400 SERIES 

74156 

1.50 

4029 

1.20 

74C195 

1.00 

NE566 

2.50 

7400 

.40 

74157 

.60 

4030 

.60 

74C221 

1.90 

LM567 

1.50 

7401 

40 

74161 

1.00 

4031 

2.20 

74C373 

1.80 

NE571 

6 50 

7402 

.40 

74162 

1.00 

4034 

3.00 

74C374 

2.00 

LM709 14PIN.70 

7403 

.40 

74163 

.85 

4035 

1.30 

74C901 

.90 

UA710CA 

.60 

7404 

.40 

74164 

.60 

4039 

.70 

74C902 

.90 

LM710-CH 

.90 

7405 

.50 

74165 

.60 

4040 

1.70 

74C905 

11.20 

711 

80 

7406 

.50 

74174 

.50 

4041 

1.05 

74C906 

.90 

UA711-H 

.85 

7407 

.50 

74175 

.90 

4042 

.70 

74C907 

.80 

UA716HC 

6.25 

7408 

.40 

74176 

1.10 

4043 

.70 

74C915 

1.50 

723 

.50 

7409 

.40 

74177 

1.10 

4044 

.70 

74C922 

3.80 

LM723CH 

1.10 

7410 

.40 

74180 

.90 

4046 

1.20 

74C923 

5.00 

LM725 

3.90 

7411 

.40 

74181 

2.30 

4047 

1.20 

74C925 

5.50 

LM733 

1.20 

7412 

.40 

74182 

.90 

4048 

.60 

74C926 

5.90 

UA739 

2.00 

7413 

.50 

74184 

1.20 

4049 

.60 

74C927 

5.90 

741 

.25 

7414 

.70 

74185 

1.20 

4050 

.60 

74C932 

5.50 

LM741-H 

1.20 

7416 

.50 

74190 

1.00 

4051 

1.00 

80C SERIES 

UA747 

1.00 

7417 

.60 

74191 

1.50 

4052 

.80 

MM80C95 

.90 

UA747HC 

2.20 

7420 

.40 

74192 

1.70 

4053 

.80 

80C96 

.90 

UA748 

.50 

7421 

.40 

74193 

.80 

4060 

2.00 

MM80297 

.90 

UA748HC 

1.25 

7423 

.50 

74194 

1.10 

4066 

.80 

80C98 

.90 

UA753 

1.80 

7425 

.45 

74195 

.65 

4068 

.60 

LINEAR 


UA760HC 

4.10 

7426 

.40 

74196 

.85 

4069 

.70 

LH0002 

9.50 

UA 777 

2.40 

7427 

.40 

74197 

1.10 

4070 

.50 

LH0022CD 16.60 

UA777HC 

2.65 

7430 

.40 

74198 

1.10 

4071 

.60 

LH0042CH 

8.60 

9334 

1.70 

7432 

.40 

74199 

1.30 

4072 

.50 

LH0070 

12.70 

UA743 

1.80 

7437 

.40 

74221 

.90 

4073 

.60 

LH0071 

12.70 

UA760HC 

4.10 

7438 

.50 

74290 

.90 

4075 

.60 

TL071 

1.00 

UA796HC 

1.70 

7440 

.50 

73293 

.90 

4076 

1.20 

TL072 

1.50 

LM802 

1.10 

7441 

1.00 

74365 

.80 

4077 

.50 

TL082 

1.50 

LM1310N 

2.40 

7442 

.50 

74366 

.80 

4078 

.60 

SAK140 

2.20 

1408 

4.90 

7443 

1.40 

74367 

1.00 

4081 

.60 

UAA170 

3.50 

LM1458 

.60 

7444 

1.20 

74368 

1.00 

4082 

.60 

UAA180 

3.50 

UA1488 

1.50 

7445 

1.10 

8T96 

1.80 

4089 

1.00 

TCA220 

2.20 

UA1489 

1.50 

7#46 

1.00 

9314 

1.30 

4093 

.80 

LM301 

.50 

MC1495 

7.30 

7447 

1.00 

9368 

1.75 

4503 

.60 

LM301-H 

.50 

MC1496L 

11.40 

7448 

1.00 

9370 

2.00 

4510 

1.50 

LM304-H 

1.70 

LM1558 

1.50 

7450 

.50 

74LS SERIES 

*011 

A CIO 

1.50 

LM305-H 

.80 

LM1596 

1.40 

7451 

.50 

74LS00 

.40 

*512 

XCI A 

1.10 

LM307-CN 

.40 

LM1380 

3.10 

7453 

.40 

74LS01 

.40 

*01* 

2.50 

LM307-H 

.90 

LM2902 

1.40 

8T26 

2.20 

74LS02 

.40 

4516 

1.40 

LM308 

.70 

LM2917 


9300 

.60 

74LS03 

.40 

4518 

1.50 

LM308-H 

1.20 

8PIN 

2.80 

9307 

1.80 

74LS05 

.40 

4519 

.55 

LM310-N 

2.20 

LM2917 

3.10 

9308 

1.20 

74LS08 

.40 

4520 

1.60 

LM310-H 

2.60 

CA3028 

1.80 

7454 

.60 

74LS09 

.40 

4522 

1.25 

311 

.60 

LM3039 

.90 

7472 

.60 

74LS10 

.40 

4527 

1.20 

LM311 

.60 

CA3046 

1.70 

7473 

.60 

74LS11 

.40 

4528 

1.25 

LM311-H 

1.20 

3065 

.45 

7474 

.60 

74LS13 

.50 

4529 

1.60 

LM318 

2.80 

LM3080 

1.20 

7475 

.60 

74LS14 

.90 

4539 

1.60 

LM322 

3.90 

LM3089 

3.90 

7476 

.60 

74LS15 

.40 

4541 

1.60 

LM324 

1.20 

CA3130T 

1.40 

7480 

.65 

74LS20 

.40 

4543 

2.00 

LM325 

3.10 

CA3130E 

1.80 

7482 

1.80 

74LS21 

.40 

4553 

5.50 

LM329-DZ 

1.40 

CA3140 

1.40 

7483 

.80 

74LS22 

.40 

4555 

1.00 

LM334-Z 

1.30 

3401 

.70 

7485 

.80 

74LS26 

.40 

40097 

.95 

LM335 

12.40 

3611 

1.10 

7486 

.60 

74LS28 

.40 

40098 

.95 

LM336-Z 

3.20 

LM3900 

.90 

7489 

2.60 

74LS30 

.40 

40175 

1.00 

LM339 

.90 

LM3909 

1.00 

7490 

.70 

74LS32 

.40 

74C SERIES 


LM348 

1.10 

LM3914N 

3.90 

7491 

.55 

74LS33 

.40 

74C100 

.40 

LM349 

1.80 

4136 

1.40 

7492 

.60 

74LS37 

.50 

74C02 

.40 

LF351-N 

.70 

LM4250 


7493 

.60 

74LS38 

.50 


74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS58 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74LS125 

74LS126 

74LS132 

74LS133 

74LS136 

74LS138 

74LS139 

74LS151 

74LS153 

74LS154 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS165 

74LS168 

74LS169 

74LS170 

74LS173 

74LS174 

74LS175 

74LS181 

74LS189 

74LS190 

74LS191 

74LS192 

74LS193 

74LS194 

74LS195 

74LS196 

74LS197 

74LS221 

74LS245 

74LS247 

74LS249 

74LS251 

74LS253 

74LS257 

74LS258 

74LS259 

74LS260 

74LS266 

74LS273 

74LS279 

74LS283 

74LS290 

74LS293 

74LS295 

74LS298 

74LS352 

74LS353 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS386 

74LS670 

81LS95 

95H90 

11C90 

81LS96 


DIP SWITCHES SPST 


18 Pin 

1.20 

1.10 

22,000uf 

25V 

12.90 

P/N No. Switches 

Price 

20 Pin 

1.40 

1.30 

22 .OOOuf 

40V 

23.00 

SD3 

3 

1.60 

22 Pin 

1.60 

1.40 

27,000uf 

35V 

23.50 

SD4 

4 

1.70 

24 Pin 

1.90 

1.80 

33, OOOuf 

16V 

23.50 

S05 

5 

1.90 

28 Pin 

2.20 

2.10 

68, OOOuf 

16V 

21.50 

SD6 

6 

2.30 

36 Pin 

2.60 

2.40 

100, OOOuf 

10V 

20.50 

SD7 

7 

2.40 

40 Pin 

2.90 

2.70 




SD8 

8 

2.50 




MULTISTRANO 


SD9 

9 

2.70 

COMPUTER 

GRADE 


RIBBON CABLE 


SD10 

10 

3.00 

ELECTRO. 



Price per metre 





2900uf 

40V 

6.50 


1-9 

10+ 

WIRE WRAP 3-LEVEL 


6800uf 

16V 

6.40 

10 Way 

.70 

.60 


1-9 10-25 

lO.OOOuf 

16V 

9.00 

12 Way 

.75 

.65 

8 Pin 

.75 

.65 

10,000uf 

25V 

9.50 

16 Way 

1.00 

.90 

14 Pin 

.90 

.85 

lO.OOOuf 

40V 

11.90 

20 Way 

1.35 

1.25 

16 Pin 

1.00 

.90 

15.000uf 

40V 

12.00 

40 Way 

2.70 

2.50 


.50 

81LS97 

2.10 

2N5874 

1.40 

.75 

TRANSISTORS 

2N5961 

.30 

.85 

2N301 

2.20 

2N5963 

1.10 

1.00 

2N657 

.60 

2N6027 

.60 

1.00 

2N930 

.60 

3N201 

.90 

.40 

2N1613 

1.10 

AC 127 

.70 

.50 

2N1711 

.50 

AC128 

.70 

.55 

2N1893 

1.00 

AC187 

.70 

.65 

2N2219A 

.60 

AC188 

.70 

.55 

PN2222 

.20 

ADI 49 

2.50 

.60 

PN2222 

.30 

AD161 

1.70 

.45 

2N2463 

.35 

AD162 

1.70 

.50 

2N2484 

.65 

BC318 

.30 

.50 

2N2646 

.70 

BC319 

.18 

1.00 

2N2647 

1.10 

BC327 

.15 

1.00 

2N2894 

.80 

BC328 

.30 

.50 

2N2904 

.45 

BC337 

.30 

.70 

2N2905 

.40 

BC338 

.30 

.90 

2N2906 

.45 

BC547 

.15 

.80 

2N2913 

1.20 

BC548 

.15 

.65 

PN2907 

.30 

BC549 

.15 

1.55 

2N3053 

.60 

BC549C 

.40 

.60 

2N3054 

.90 

BC557 

.16 

.60 

2N3055 

.90 

BC558 

.16 

.60 

2N3301 

.40 

BC559 

.16 

.65 

2N3440 

1.10 

BC637 

.25 

.50 

2N3502 

.70 

BC638 

.36 

.50 

2N3503 

.70 

BC639 

.40 

.75 

2N3563 

.30 

BC640 

.40 

.50 

2N3564 

.30 

BCY70 

.85 

.70 

2N3569 

.30 

BCY71 

.85 

.80 

PN3565 

.30 

BD115 

1.50 

.50 

PN3566 

.30 

BD135 

.70 

.50 

PN3567 

.30 

BD136 

.70 

1.20 

2N3568 

.30 

BD137 

.70 

.85 

2N3638 

.30 

BD138 

.70 

.75 

2N3639 

.30 

BD139 

.70 

.60 

2N3640 

.30 

BD140 

.70 

1.50 

2N3641 

.30 

BD235 

.65 

1.00 

2N3645 

.30 

BD234 

.50 

1.00 

PN3642 

.30 

BD237 

.50 

.90 

PN3643 

.30 

BD262 

1.20 

.70 

PN3644 

.30 

BD301 

.75 

.85 

2N3646 

.30 

BD302 

.75 

.85 

2N3692 

.50 

BD263 

1.25 

1.00 

2N3693 

.35 

BD435 

.75 

.85 

2N3702 

.30 

BD646 

1.70 

1.30 

PN3694 

.30 

BD647 

1.80 

.50 

2N3704 

.30 

BD675 

.80 

1.90 

2N3709 

.30 

BDV64B 

4.50 

1.90 

2N3713 

2.20 

BDV65B 

4.50 

2.80 

2N3819 

.80 

BF115 

.50 

.90 

2N3866 

2.00 

BF173 

.70 

.90 

2N3904 

.30 

BF180 

.70 

.90 

2N3906 

.30 

BF195 

.30 

2.50 

2N4030 

1.10 

BF198 

.30 

3.80 

2N4032 

.55 

BF199 

.30 

1.30 

2N4033 

.90 

BF336 

.80 

1.10 

2N4036 

1.00 

BF337 

.80 

.85 

2N4037 

.90 

BF458 

.90 

.85 

PN4121 

.30 

BF494 

.40 

.70 

2N4233 

1.60 

BFX85 

.75 

.80 

2N4235 

1.90 

BFY50 

.90 

1.25 

2N4236 

2.20 

BFY90 

1.30 

1.00 

2N4248 

.30 

BSV17 

1.00 

1.10 

PN4249 

-3Q 

BUI 26 

3.00 

2.35 

2N4250 

.30 

BU208 

3.00 

.90 

2N4258 

.30 

BUX80 

7.90 

1.30 

2N4292 

.70 

FT2955 

1.40 

.80 

2N4354 

.30 

FT3055 

.75 

.90 

2N4355 

.30 

MEL12 

.90 

.65 

2N4356 

.30 

BU326A 

3.40 

.50 

2N4398 

5.00 

MJ2955 

1.00 

2.45 

2N4401 

.50 

MJ4032 

7.40 

.90 

2N4402 

.50 

MJ802 

3.40 

.90 

2N4403 

.50 

MJ4035 

6.90 

1.60 

2N4416 

1.00 

MJ4502 

3.70 

.65 

2N4906 

2.80 

MJE340 

1.20 

1.15 

PN4868 

.30 

MJE350 

1.70 

1.10 

2 N5088 

.30 

MJE295 

1.90 

1.15 

2N5089 

.30 

MJE8055 

1.90 

1.60 

2N5179 

1.90 

MJE3521 

.60 

1.00 

2N5303 

3.30 

MJ15003 

4.00 

1.30 

2N5320 

.80 

MJ15004 

4.00 

1.30 

2N5401 

.30 

QF102 

.60 

.50 

2N5458 

.70 

MPF131 

1.40 

.70 

2N5459 

.70 

MPSA05 

.60 

.90 

2N5461 

.70 

MPSA06 

.60 

.90 

2 N5484 

.70 

MPSA12 

.60 

1.50 

2 N5485 

.70 

MPSA14 

.60 

1.70 

2N5486 

.70 

MPSA42 

.60 

.50 

2N5769 

.30 

MPSA56 

.80 

2.70 

2N5770 

.25 

MPSA92 

.60 

2.10 

2N5830 

.25 

MRF475 

4.40 

11.50 

2N5831 

.30 

TT31B 

.90 

19.50 

2N5856 

.30 

TI3PIC 

1.00 

2.10 

2N5873 

1.10 

TIP32B 

.90 


TIP32C 
TIP33A 
TIP34A 
TIP24B 
TIP42B 
TIP110 
TIPI 20 
TIP2955 
TIP3055 
VN88AF 
MICRO CHIPS 
ADCO 800 12.00 
DAC0 080 2.00 
2012 200 NS2.00 
2102 350 NS2.00 
2102 450NS1.40 
2102 650 NS1.40 


1.00 

1.10 

1.20 

1.50 
1.10 
1.30 
1.30 
1.20 
1.20 

2.50 


2111 

8*60 

2114 150 


NS 

11.15 

2114300 NS3.90 

2114 450 NS3.50 

8-31 

3.30 

32 up 

3.10 

2513 

14.50 

2516 

55.00 

2532 

69.00 

2650 

23.00 

2708 

8.50 

2716 

12.00 

4116 

5.50 

5101 

9.00 

MM5204 

12.50 

MM5220 

7.20 

MM5307 

18.00 

MM5309 

6.50 

MM5312 

9.00 

MM5369 

2.60 

5387 

8.50 

MM5395 

6.50 

6502 

10.50 

6508 

5.50 

6520 

5.50 

6522 

10.00 

6523 

17.00 

6551 

17.00 

MC6900P 

9.00 

MC6802 

13.60 

MC6808 

12.50 

681OA 

4.90 

6820 

5.50 

6821 

6.00 

6850 

5.15 

6852 

6.40 

7106 

12.60 

7107 

15.00 

7210 

13.20 

Z80 CPU 

14.00 

Z80A CPU 

16.00 

Z80 P10 

13.80 

Z80A P10 

16.50 

Z80 CTC 

13.80 

Z80A CTC 

16.50 

Z80 DMA 

40.70 

Z80 S10/0 56.90 

Z80 S10/1 56.90 

Z80 S10/2 56.90 

Z80A 


SI 0/0 

63.00 

Z80A 


S10/1 

63.00 


Z80A 

S10/2 

8035 

INS8050 

INS8080 

P8085 

8155 

8165 

8205 

P8212 

8214 

8216 

8224N 

8224 

8226 

8228 

8238 

8243 

8251 

INS8251 

8253 

8255A 

8257 

8259 

8275 

8278 


63.00 

27.00 

15.00 

8.00 

25.00 

22.00 

22.00 

5.00 

4.00 

8.00 

5.90 

5.50 

7.50 
5.90 

9.50 
8.00 
8.00 

14.00 

6.50 
19.50 

8.60 

99.00 

99.00 

99.00 

99.00 


8295 25.00 

DM8578 3.50 

Ay-5-2376 19.56 
MM5104N 10.00 
MM55106N10.00 
MM57160 7.50 
8748A 99.00 

8755A 
MCT2 
MCT6 
MCT275 
MCC671 
4N28 
4N33 
4N26 
MM80C95 
80C96 
MM80C97 
8098 


99.00 

.80 

3.30 

1.50 

3.00 

.85 

1.20 

.85 

.90 

.90 

.90 

.90 


OPTOCOUPLERS 
1.00 
3.30 
1.50 
3.00 
1.00 
1.20 
1.00 


MCT2 
MCT6 
MC275 
MCC671 
4N28 
4N33 
4N26 
VOLTAGE 
REGULATORS 


78L05 
LM341P-5 
7805 
7905 
LM309K 
7805K 
LM323-K 
78H05KC 
LM341p-8 
78L12CP 
79L12 
LM341P12 
7812 
7912 
7812KC 
7912KC 
79H12KC 
78L15 
79L15 
LM341P15 
7815 
7915CT 
7915KC 
78H15KC 
78L18 
7818 
78L24 
79L24 
7824 
LM371T 
LM337T 
LM317K 
LM337K 
LM350K 
78HGKC 
78P05 
BRIDGES 
VM48 
W02 
W04 
KHPC02 
KBP602 
KBP604 
KBP606 
KHPC1002 2.60 
KBPC1004 3.20 
KBPC1006 3.20 
MDA3501 3.20 

MDA3502 
MDA3504 
DISPLAYS 
MAN2A 
MAN72A 
MAN74A 
MAN52A 
MAN82A 
MAN84A 
MAN6740 
MAN8610 
MAN8640 
TIL306 
DL704 
DL707 
DL747 
DL750 
FND357 
FND500 
FND5Q7 


.40 

.80 

1.00 

1.70 

1.20 

2.10 

6.90 

8.50 
.80 
.40 
.65 
.75 

1.00 

1.90 
2.15 
2.60 
8.00 

.35 

.65 

.80 

1.00 

1.80 

2.60 

6.50 
.35 

1.40 
.35 
.65 

1.10 

2.40 

3.80 

4.50 

5.90 

8.40 

10.50 

16.50 

1.50 
.60 
.60 

2.00 

2.50 
2.60 

2.80 


3.20 

3.40 


6.30 
2.20 
2.20 
3.40 
3.40 
3.40 
3.60 

3.30 

3.30 
12.00 

2.20 

2.30 
3.40 
4.00 
1.80 
1.80 

-L2L. 
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DRUID EAST 

tompontm 

CEI1TRE 

PRESENTING 
NEW PRODUCTS 
FOR THE 
NEW YEAR 


• 4 new multitesters by “Stan¬ 
dard”. 

• Philips high intensity and new 
flashing LEDS. 

• Philips exciting Locmos I.C.’s. 

• Jiffy boxes UB1, UB2, UB3, 
UB5. 

• Isotip cordless soldering iron. 

• 27MHz helical fibreglass whip 
(plus PL259 and 5 metres of 
coax). 


^ ^ ^ 


And introducing the exciting, ver¬ 
satile, “INSTRUCTOR 50” by 
Signetics. Based on the 2650 
I.C., this is the thinking man’s way • 
to learn about microprocessors, 
right from the heart of it all. (Read 
about it soon in ETI.) 


DRUID ERST 

componERi 

(EI1TRE 

33A Regent Street, Kogarah NSW 
(Opposite Kogarah High School) 
Phone (02) 588-5172 


NOW AVAILABLE _ 

IN AUSTRALIA ^ 

Pre-amps, power amplifiers, 
toroidal transformers. 



PRE-AMPS 

HY6 mono $28.30 inci. S.T. 

HY66 stereo $53.13 incl. S.T. 

• Low Distortion — typically 0.005. 

• S/N Ratio — typically 90 dB (Mag. P.U. 
-68 dB). 

• High Overload Factor -38 dB on Mag. P.U. 

• Latest design high quality connectors. 

• Require only Pots, switches, plugs and soc¬ 
kets. 

• Compatible with all ILP power amps and 
PSU’s. 

• Needs only unregulated power supply 
plus/minus 15V to plus/minus 60V 

POWER AMPLIFIERS 




Output 

Dis 

Minimum 


Prica 

Modal 

Powar 

tortion 

Signal/ 

Powar 

incl. 


R.M.S. 

Typical 
at 1 KHi 

Noisa 

Ratio 

Supply 

S.T. 

HY30 

15W 
into 8 il 

002% 

80dB 

20 -0- +20 

$32.26 

HY50 

30W 
into dil 

0.02% 

90dB 

25 -0 +25 

$36 17 

HY120 

60W 

into 

0.01% 

lOOdb 

35 -0 +35 

$84.55 

HY200 

120W 
into 8J2 

0.01% 

lOOdB 

-45 -0 S45 

$94 54 

HY400 

24 OW 
into 4J2 

0 01% 

lOOdB 

-45 -0- +45 

$149.34 

HY120P 

60W 
into Bil 

0.01% 

90dB 

35 -0- +35 

$50.51 

HY200P 

120W 
into 8tt 

0.01% 

90dB 

45 -0 +45 

$62.92 

HY400P 

240W 

into 8J2 

0.02% 

90dB 

-45 -0 +45 

$92 36 


Load impedance all model* 4-16S2 
Input sensitivity - all models 500mV 
Input impedance - all models 100KL2 
Frequency response - all models 10Hz-45KH*-3dB 

Please supply. 


Total purchase price $. 

(add $2.00 per order for packing & postage) 

Enclose Cheque □ M.O. □ or 

Bankcard No.Expiry Date. 

Signature. 

Name. 

Address. 


For Data Sheets send stamped addressed envelope to: 

ELECTROMARK 
Pty. Ltd. 

40 Barry Avenue, Mortdale, 

NSW. 2223. 



RADIO 
RICH 
SERVICE 


869 George Street, 
Sydney, NSW. 2000. 

(Near Harris Street) 

Phone 211-0816, 211-0191. 


THIS MONTH’S 
SPECIALS 

CSR-4 Cassette Module Storage 

Rack.$3.40 

LHI0-RCP Lanson Retractable 10 metre 

Cord Pack.$7.90 

Aluminium Heatsink. Off-cut sizes 

only.$4.50 

Horn Speakers 

S-20T0 5w/8 ohm.$8.90 

S-2020 10w/8 ohm.$19.50 

Arlec PC-351 Electronic Speed Con¬ 
trol .$24.95 

Lotring 3212 30 watt Soldering Iron 

Pack.$12.30 

CA-30 L/Down Car Aerial. Extends 

42”.$4.75 

Try us first for TV aerials, accessories, 
cables and installation equipment. 

See our range of digital meters etc. Soar, 
Fluke, NLS available. 

Data books by Texas Instruments, Na¬ 
tional Semiconductor and Fairchild. 


Texas Calculators 

excl. ST 

incl. ST 

Ti.59. 

$265.00 

$299.00 

Ti.58C. 

$132.00 

$149.00 

Ti PC 100C Printer.... 

$210.00 

$237.00 

Ti.50. 

$36.40 

$40.30 

Ti.55. 

$53.35 

$59.00 

Ti.30 Student Pack.... 

$20.00 

$22.10 

Little Professor. 

$17.40 

$19.00 

Dataman. 

$23.63 

$26.15 

Speak and Spell. 

$68.60 

$75.95 


MAIL ORDER CUSTOMERS 

Packing.$1 OO 

Minimum postage.$1.00 

Minimum interstate postage.$1.50 


OPEN: Mon-Fri 8 am to 5.30 pm. 
Thursday night late shopping till 
8.30 pm. Saturday 8 am to 
11,45 am. 
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NUMBER 

ONE 




Why No. 1? Because we 

Have on-line inventory access of over 7,000 
semiconductor and passive items. 

Have on-line order processing. 

Have on-line warehouse printing of despatch dockets 
and invoices. 


Will take an order up to 3 p.m. Sydney time and delive 
all ex-stock items next day in all capital cities. 

Have dedicated hot lines just for Philips products. 

Call (02) 438 3960 in Sydney, 

(03) 877 5822 in Melbourne. 41 



And now for a new service! 

For the price of a local phone call, dial 00822055 
from anywhere in Australia to check your back order 
status with our Customer Service Department. 
(Sydney Customers use 439 4655.) 

VSI Electronics (Australia) Pty. Ltd. 


VSI_ 

ELECTRONICS 
{AUSTRALIA} 
PTY LTD 


The Distributor offering something unique - Service. 
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short circuits 


Six-range FET dc voltmeter 
has 11 fid input impedance 

This circuit can be made as a handy add-on unit for a 
multimeter or as a stand-alone test instrument. 


ALTHOUGH an ordinary multimeter is 
suitable for most dc voltage measure¬ 
ments, it can occasionally prove to be 
inadequate — usually just when you 
need it most! This is the case when 
making measurements on high im¬ 
pedance circuits which cannot supply 
the input current required to operate : 
even a very sensitive moving coil meter 
of the type normally employed in a 
multimeter. The loading effect of the 
meter then causes the voltage at the test 
point to fall substantially, resulting in a 
misleading reading. 

The problem is overcome by this FET 
voltmeter circuit which has six ranges, 
from 0.5 V (500 mV) to 100 volts full 
scale deflection (FSD). The circuit 
features an input impedance of a little 
over 11M on all ranges. This provides a 
sensitivity of more than 22M/volt on the 
half-volt (lowest) range, falling to a 
little over llOk/volt on the 100 V range. 
Most common multimeters have a sen¬ 
sitivity of 20k/volt, good quality types 
50k/V and top-line models lOOk/V, so 
this unit should compare quite favour¬ 
ably by the time you want to measure 
high voltages. 

The high input impedance is achieved 
by using Q1 as a unity voltage gain 
buffer (source-follower). The FET has 
an inherently high input impedance. 
The actual input impedance is really set 
by the value of the series combination of 
the input attenuator consisting of re¬ 
sistors Rl, R2, R3 and R4. 

A simple voltmeter circuit is driven 
from the source of Ql. Ignoring the two 
diodes, D1 and D2, for the moment, the 
meter (Ml) is arranged with several 
'range’ resistors in series: R6, RV1 and 
RV2. The latter two are switched to pro¬ 
vide 'xl’ and f x2’ ranges. In the xl range, 
Ml has a full scale deflection sensitivity 
of 0.5 V, while in the x2 range it has an 
FSD sensitivity of 1 V. The unit is set up 


R1 TO R3 ARE CLOSE TOLERANCE TYPES 


+9V 





by adjusting RV1 and RV2 to give the 
appropriate full scale readings. 

As the input FET develops a small 
bias voltage across R5, the negative side 
of the meter circuit has to be 'biased up’ 
to counteract a permanent meter deflec¬ 
tion. This is provided by another FET 
connected as a source-follower, Q2. Its 
gate is returned to the source bias, a 
potentiometer, so that the 'zero point’ 
on the meter may be adjusted. This 
arrangement also provides a measure of 
stability, and little 'drift’ in the meter 
reading is noticeable. 

Diodes D1 and D2 protect the meter 
against serious overloads. When the 
voltage drop across R6 and Ml exceeds 
about 550 - 600 mV, of either polarity, 
one diode or the other will conduct, 
shunting the meter with a low im¬ 
pedance, reducing any further increase 
in current flow through the meter. A 
high reverse voltage at the input may 
destroy Q2, but the meter will be 
protected. 

A simple input attenuator is 


arranged to provide three basic ranges 
of 0.5 V, 5 V and 50 V full scale, in the 
xl range, these double to 1 V, 10 V and 
100 V respectively. 

The circuit is not critical as to layout, 
apart from the usual precautions to 
avoid possible accidental shorts, but a 
good quality switch having excellent 
insulation resistance impervious to 
humidity variations should be em¬ 
ployed for the RANGE switch, SW1. A 
switch with ordinary bakelite insula¬ 
tion would be unsatisfactory. The circuit 
need not be built as a stand-alone unit, 
but makes an excellent add-on for a 
multimeter that has a 50 uA current 
range. Alternatively, if your meter has a 
0.5 V range and is protected, delete Dl, 
D2 and R6, connecting the meter be¬ 
tween R5 and the junction of RV 1 and 
RV2. 

If building it as a stand-alone unit, 
buy a meter with a good-sized face 
(80 mm wide, for example). If you can 
get a mirror-scale type, so much the 
better. • 
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RODIRVINGSONE® 


S[j\IGLE BOARD 51QOBUSS S1QQBUS! 



THE BIG BOARD 


0EM • INDUSTRIAL • BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 64K RAM! 



TMC FERGUSON PROJECT Th>*« |>iri In !h« «Mi. end m a|f b« loo good to 6« Irut A tolbult to hold hoodod 
no compiomNd hl«h porto.mono. AmoiKon •ng.notnng' Th, Big Bed «»,. you ill Hit moot noodod 

nnu.lnn l..t u ,.. -—- - 1 -Tho Big Boo'd ... do.lgnod l.om K-.kh to run th. 

--- 'm bo run on th. Big Boord without on, 

-ouppiy ondon.ncloturo ond 


computing tooturoo on ono I 

lotool vorolon oI CP/bf Juol Imoglno id __ 

modlllc.lloni noodod' Toko o Big Boord odd o coup I* ol • inchdioc drhro. 


$695° 


FEATURES: (Remember, all this on on* board!) 




ram A>%c re 


2* » SO CHARACTER VIDEO 


I IWTEBUPTS FuOy tuhorod on 


SERIAL I /O (OPTIONAL) 


'vsr 


FLOPPY DISC CONTROLLER 


FOUR PORT PARALLEL I/O (OPTIONAL! 

•0 Pio Ft* »• bi* h/by buHarad ». «»»<»oi*i Umi Mbdal 


3 D 


REAL TIME CLOCK (OPTIONAL) 

■M / *0 ere Con bo COORgwrod 00 0 Cowidor on Rod Tim. Gtocti totoroo] 

2£ - £23 ____ J 


PFM 3 0 2K SYSTEM MONITOR 


M OumoMomory OonlCdtt' Co,, FMHrnod. Tr 


Eh I'doccuPM m Ol ow lour trio moo n><... 




CP U' 2 2 FOR BIG B 


0<muMr CO or OOI 


FIRST TIME OFFERED! 

TERMS CASH CHEQUE OR BANKCARD 
7 (IF BANKCARD MIN JIOOdep) 

DELIVERY y WEEKS R£G1STEK£D PACK AND POST $5-00 




S1QDBUSS 


STEREO SOUND EFFECTS 

How about an S-100 board lhat has six Oscillators, two Nolsa Genaratora, tlx Amplitude 
Controls, two Envalopa Controls, alx 0 to A Convtrttrs, four 8 BIT paralltl l/O’t and a 

price so low it should have only a fraction of those features'’ 

IT’S HERE! THE S-100 SOUND COMPUTER BOARD 

KIT PRICE$118+TAX 
SOFTWARE IN 2708 $29+TAX, 

2716 $39+TAX,CPM COMP DISK 
S34-95+TAX 

BARE PCB INC DATA $49+tax 


Compatabla with both 2 and 4 mhi CPUs All 
SockaU parts and hardware are included In 
this kit Both Basic and Asssmbiy Language 
programming examples are included 


TOP OUbilTV IPO IT 

SOtOCR MASK 
BOTH BlOISt 



The s-100 Sound Board is the ultimate in computer sound effects It allows you under total computer 
control to generate an infinite number of special sound effects all in stereo’ Unlike other designs the 
computer IS not tied down to JUST making sounds so that programs in Basic. Assembly Language or other 
lengoagee can be run and tied to the Sound Board imagine how much more fun all your game programs 
would be with realistic sound effects! Want music’ The S-100 Sound Board will play chords, notas or beat 
tha drums’ 

SOFTWARE 

SCI” ii now available’ Our Sound Command Language makes writing Sound Effects programs a snap 1 
Allows you to examine/modify the sound chip registers and/or memory Will play programs or read 
programs stored in ROM library Available on CP/M* compatible diskette or 2708 or 2716 EPROMS 


16K STATIC RAM KIT- 
S 100 BUSS 



KIT FEATURES: 

1 Addressable as four separate 4K Blocks 

2 ON BOARD BANK SELECT circuitry (Cro- 
memco Standard 1 ). Allows up to 512K on line 1 

3 Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SELECTABLE WAIT STATES 

5 Double sided PC Board, with solder mask and 
silk screened layout. Gold plated contact fingers 

6 All address and data lines fully buffered 
7. Kit includes ALL parts and sockets 

0 PHANTOM is jumpered to PIN 67 
9 LOW POWER under 15 amps TYPICAL from 
the +8 Volt Buss 

•0 Blank PC Board can be populated as any 
multiple of 4K. 

»V it it it it it it it it it it it it it it it it it it it it it it it it it it 

SPECIAL THIS MONTH ONLY 

it it it it it it it it it it it it it it it it it it it it it it it it it it it 

KIT S199+TAX FIRST TIME 
OFFERED AT UNDER $200,ASS 
6TESTED ADD $30.PCB AVAIL 
$ 49 - 00 *** * * * * * * * * * * * * * * * * * * * 


16K EPROM CARD-S 100 BUSS 

USES 2708'bI 



KIT PARTS $79+TAX 
ADD $30 ASS&TESTEDjBARE 
PCB INC DATA $55+TAX 


16K STATIC RAM SS-50 BUSS 




KIT PRICE S199+TAX 
ADD $30 ASSSTESTED 
BARE PCB $49+TAX _ 

KIT FEATURES 

Addressable on 16K Boundaries 
Uses 2114 Static Ram 
Fully Bypassed 

Double sided PC Board Solder mask 
and silk screened layout 
AM Parts and Sockets included 
Low Power Under 1 5 Amps Typical 

FOR SWTPC 6800 BUSS! 


MAIL ORDERS PQ BOX 235 IMORTHC 


32K S-100 EPROM CARD 

USES 2716'. 

NEW! 



KIT FEATURES: 

1 Uses -F5V only 2716 (2Kx8) EPROM s 

2 Allows up to 32K of software on line' 

3. IEEE S-100 Compatible. 

4. Addressable as two independent 16K 
blocks 

5 Cromemco extended or Northstar bank 
select 

6. On board wait state circuitry if needed 

7 Any or all EPROM locations can be 
disabled 

8 Double sided PC board, solder-masked, 
silk-screened 

9 Gold plated contact fingers 

10 Unselected EPROM's automatically 
powered down for low power 

11. Fully buffered and bypassed. 

12 Easy and quick to assemble. 

KIT PRICE..$199+TAX 
ADD $30 ASSSTESTED 



Why Not the Best? 

From Thf Dynamic RAM Company. 


Our prlcM (till bMt all. 

0##pite rising 18K memory chip 
Prices (al least from reputable 
suppliers). Central Data continues 
to give you the best buy m 

today Nobody offers a 
board with a capacity of 64K. 
assembled, tested, and guaranteed 
tor a fid year at the price we do 

Oeaelecf around PROMe. Our 
boards have the import an l deselect 
feature which lets you overlap any 
fixed memory m your system with 
no interference 

Low power consumption keep* 


reliable. The total power 
consumption of our 18K board » 
typically less than 4 watts (+8V @ 
300ma. + 16V ® 150ms and 

Central Data 


- 18V ® 20ma) Boards with 
additional memory typeaty 
increase power consumption only 
1 watt per 16K' 

Standard S-100 Interlace. Our 
board is designed to interface wltt 
any standard S-100 CPU A* of 

the timing ol the board is 
independent ol the processor chip 
and the board is set up lor 
different processors by changing 
two plugs on the board 

Our features make the board 
easily used and expended. You 

address our boards on 18K 
boundaries with minl-|umps (smaf 
shorting plugs that slide over win 
wrap pma) near the lop of the 
board for easy access If you wa 
fo expand your board after you 
have purchased it. al that you 
need to do * add memory We 
can supply you with expansion 


Bankcard Mail Ordara Walcoma 

Please debit my Bankcard 

Bankcard No . 

Expiry Date. 

Name. 

Signature. 


3070 VIC E IMG 




















































COMPUTER SHOP 


425 HIGH ST., NORTHCOTE VIC 


HARDWARE DISK DRIVES PRINTERS 




LITY CLARE KEYBOARDS 
II ENCODED 2 TO CHOOSE 
M 

SCII ENCODED (C.7.Q J. . . .$ 14 3 +TAX 
S ABOVE BUT EXTRA KEYPAD 
CUSTOM FUNCTIONS C C.7.2 ) $ 149 + TAX 


COWIER COOLING FANS 

ur now 

■ ■■■ « 4 H - 



either 115 volt or 230 volts. $21.50 


JALITY RITRON COMPUTER GRADE 
IWER SUPPLIES ************** 


/SI +5V 01OAMP REGULATED WITH 
JRRENT 6 OVER VOLTS PROTECTION 
jV REG CAN BE ADJ T0+8V FOR 
100 USERS +12V,-12V @ 1AMP REG 

IT OF ALL COMPONENTS $99-00 +TAX 

/S2 AS ABOVE BUT 12V REG OPTION 
l.LETED GIVING +16,-16V @1AMP 
OR S100 USERS $94-00 +TAX 

/S3 AS P/Sl ABOVE INCLUDING ALL 

OPPONENTS PLUS 24V 04AMPS TO 

UN 2 8" SHUGART DRIVES $150-00+TAX 

******************* 

COMPUTER GRADE TRANS 

-FDRMFR^************ 

TR1 5V@10A,+16V,-16V 

@1A.S21-50+T 

TR2 5V@20A,+16V,-16V 

01A.S31-50+T 

******************* 


COMPUTER CASES AVAIL 
STRONG & ATTRACTIVE 
CC1 TAKES A SINGLE 
BOARD COMPUTER PLUS 
2 8inch DRIVES EASY 
TO ASS $80-00 


MICROPOUS 8” SA450 


WINCHESTER 

DISKDRIVE 



Tha Micropolls MlcroOlUC In a clou by lti«N 
Meet the MicroOtsk 1200 Senes Our new senes of 
8-inch ngtd disk drives For mini and microcomputer 
oppkeakons vrfvch require high speed random access 
disk storage At a lower cost than the 14-lnch dnves 
The MicraOisk incorporates up to three platters, 
ond uses o \Mnchester-fype head medo technology 
This is the same technology 6M uses on its 8-Inch 
ngid disk drive 

Each hAcicOsk conssts of a drive mechanics assembly 
and a PC8A pockoge This provides a flexible interface 
for attachment to a controller And the interface allows 
up to toa dm* units to be daisy-chained to a 
single controller 

PRICE $4500+TAX 


8-inch Fixed Disk Drives 


S A lOOO 



Key Feature* 

e 5 3 end 10 7 MByte (unformatted) 
storage capacities 
a Identical mounting to either rack 
mounted or standard Shugen 8-inch 
floppy drives 

* Lowest coslMByt* 8-mch drive m its 
capacity range 

a Winchester head and mad* technology 
a Proprietary Fas flex nr band actuator 

* 4 34 MMt/second transfer rat* 

e Simple interlace similar to floppy 
a Sam* DC voltage* as Shugart s 8-inch 
floppy* 

a Optional SA1400 single board 
intelligent controller 



Key features 

* Sam* compact size end weight as the 
SA400 — simfar to most lap* cassette 
units 

e 500 KByte (unformatted) storage 

a SA400 I/O compatibility 

* 125/250 Kbits second transfer rat* 

* Smgl* and double density capability 
e Low heat dissipation 

e Positive media inaadion to avoid 
media damage 

a DC drive motor (eliminates AC 

requirements) 

■ Shugart Bi-Compliant- r*ad/wrrt* 
head assembly 
a Write protect circuitry 
a Activity light 



SA850R/851R 


BSi 

• SA800 B01 I/O corr 


e Proprietary Feaftex- actuator 
a BcCo mpliant- reatVwrR* head 

DRIVES DRIVES DRIVES 

SA995.S995+TAX 

SA801.S640+TAX 

SA800R.S640+TAX 

SA400.S330+TAX 

***★*★★★★★★*★*★★*★★★ 

★★★**★★*★***★★★*★*★★ 


RITRON MODIFIED VIDEO 
MONITORS S120-00+TAX 
QUALITY HEX KEYPADS 
COMPLETE S22-50+TAX 

S100 CONNS S6-25+T 
DB25MALE...S5-90+T 
DB25FEM_S6-50+T 


HIROSE CONNECTORS 
CABLE HEADERS ETC 
AVAIL EX STOCK. 
CUSTOM CABLES MADE 
TO ORDER. PHONE US 
FOR YOUR NEXT QUOTE 


* * * * i; i: * *it it it it * * it i:it it it it s'r it it ft * :'r ft ft :'r ft it ft * ft ft ft ft i'« ft ft ft ft ft it ft 

ALL PRICES PLUS SALES TAX.TAX EXEMPT CUSTOMERS 
RITRONICS WHOLESALE 4897099,FO BOX 235 NORTHCOTE 
ADD $2-00 MIN POST&PACK TOR LIGHTWEIGHT ITEMS 
ADD CERTIFIED/REGISTERED POST WHERE REQUIRED. 
HEAVIER ITEMS SENT COMET FREIGHT ON. 

UNFORSEEN PklCES6PR0DUCT SPEC CHANGES SUBJECT TO 
CHANGE WITHOUT NOTICE. 


1540 DOT MATRIX IMPACT PRINTiR 

The model' 540 Od Mow. Primer leohxM 
IMcotumsond 125 cnoroden per teoond p«m weed 



. hmi Speed 125CPS|40xneioer maide) 

. Merioce Stxtiooiiei iio>xx»a(cen»orvct c otrci«»eie) 
PS 2J2C current iooo Ioc*ona0 


• 0o*o idler •Mcnoode'lonenel 

• Cede ASC* (OOcnoroeieni 

• cwoder font «■ 7doimokva 

• No oTCoksnr* IJ4 

• ChorocierSpocmg tOCP»(5CPiW"eexmoed pm*) 

• line Spocmg 6 

. Xooer WKjlh Mo. 155 (ncudng lorocke' norgn) 

. Number OtCornel looKIrnoiOO" nch 02»mm) 

. Poperfeed SiepperMoiot 

• Operomg Condition, 10*C - »*C i0\ - 80* h/mory (non conoentmg) 

• aower Reqvremeni, 240V AC *10% 50* 

tOOWOoerokng 

25W»iondb* 

PRICE $1350+TAX 


ITOH 8500 DOT MATRIX IMPACT PRINTER 

the model 4300 Dd Motm Primer leolurei 

175 cpi prn< ipeed ond *0 choiocler hne thAer 




PRICE $840+tax SERIAL 
PRICE $800+tax /•/ 

ITOH FP-1500 DAISY WHIEL CHARACTER 
PRINTER 

The model fP-1500 Chorocier knme< leoluiet 
r,gh ouowy onnling at o compeewe pnee 


AMHMIfe 






SUPER SPECIAL THIS 
MONTH ONLY $1790+TAX 


I banheard 


welcome here 


BIES 4811436 SHOP 4898131 WHOLES ALE 4897099 


































ALL ELECTRONIC COMPONENTS 

That’s our name ... that’s our game!!! 




MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 


JOIN THE GOLDRUSH 


ETI 1500 KITSET 


ETI 561 KITSET 


Features include: 

• B.F.O. principle. • Good sensitivity. 

• Crystal controlled. • Simple construction. 

• Low cost. 

PRICE: $33.00* plus $5.00 P&P 


EA PROSPECTOR KITSET 


Features include: 

• B.F.O. principle. 

• Easy to build. 

• Low cost. 


“Search heads not included 


PRICE: $37.00* plus $5.00 P&P 


E. D. & E. (SALES) PTY. LTD., NOW 


dmm&WWM 


118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL: 662-3506 


Superb unit featuring: 

• Tune and discriminate. 

• 4 modes of operation. 

• VLF/TR design. 

• Ground balance. 

• Auto balance push buttons. 

• Pre-wound search heads. 

• Very professional unit. 

• Approximately 1/3 price of many 
similar commercial built up locators. 

• Audio and meter indication. 

Lets you know when to rejoice. 


PRICE: $200.00 plus $7.50 P&P 


ETI 549 KITSET 


PRICE: $57.86* plus $5.00 P&P 


Features include: 

• Induction balance. 

• Volume and level control. 

• Phone jack. 


• Dual sensitivity. 

• Audio and meter indication. 












Ideas for 
Experimenters 


These pages are intended primarily as a 
source of ideas. As far as reasonably possible 
all material has been checked for feasibility, 
component availability etc, but the circuits 
have not necessarily been built and tested in 
our laboratory. Because of the nature of the 
information in this section we cannot enter 
into any correspondence about any of the 
circuits, nor can we produce constructional 
details. 



HIGH FREQUENCY 
SYMMETRY CONTROL 


5 

4 6 

1 

8 

8038 

(INTERSIL) 

10 

12 

11 9 3 2 



► (FINE 
FREQ) 


^ 82k 

■ 470n ^ 470n 


270p 

Hz 

3HZ-300HZ 



HIGH FREQUENCY 
SYMMETRY CONTROL. 


J“LTL AA 


S.O.T. SELECT ON TEST FOR 
MINIMUM SINEWAVE DISTORTION. 



S.O.T. SELECT ON TEST FOR 
MINIMUM SINEWAVE DISTORTION 


Improving performance of the 8038 function generator 


When using the popular 8038 Function 
Generator IC in a switched range 
oscillator, connect a series RC network 
between pin 4 and the positive supply 
rail to retain waveform symmetry when 
operating on the higher frequency 
ranges. This avoids the need for re¬ 
adjusting or switching the symmetry 


control resistors along with the fre¬ 
quency determining capacitor. 

The bypassing RC network on pin 4 is 
proportioned to counteract the dis¬ 
torting effects of the IC’s internal 
parasitic circuit paths on the high fre¬ 
quency charge-discharge characteristic 
when the frequency determining ca¬ 


pacitor is less than InF. Values are 
given for two typical circuit configura¬ 
tions. The maximum rate of frequency 
sweep is reduced in this circuit, with all 
other IC functions being unaffected. 

This suggestion comes from R. 
Beaumont of Pennant Hills, NSW. 


Over-rev safety cutout 

In the ETI-322 Over-rev Alarm project 
(March 1980, p.45), it was pointed out 
that for road use, the alarm should 
never be used to cut the ignition. How¬ 
ever, N. Pollock of Sandringham, 
Vic. points out that many high per¬ 
formance engines used in racing cars 
and boats have a very small speed 
margin between maximum power and 
physical destruction! For such engines, 
used in competition, it may be desired to 
have an over-rev ignition cutout to pre¬ 
vent the otherwise very expensive 
consequences of a missed gear change or 
a broken propellor shaft. 

An ignition cutout cannot simply 
turn off the low tension supply to the 
ignition system since this would deprive 
the cutout of its engine speed informa¬ 
tion. This problem is easily overcome for 
a capacitor discharge ignition system 



5 COIL 

_ TO INPUT 

R TT^ OF CUTOUT 

•AW—f 

2N4172 | f -- 

6 


\ 


T POINTS 


but requires somewhat more work for a 
conventional system. The following 
suggestions should assist those wishing 
to convert the ETI-322 project to a 
cutout. 

For a GDI system (referring to the 
original article) Q1 can be used to pull 
the gate of the GDIs SGR to ground, but 
a germanium transistor (i.e: AG 127) 
should be used so that its c-e voltage 
hard-on is lower than 0.6 V else the SGR 
may still trigger. Alternatively, Q1 


could drive a relay, the contacts of 
which short the SGR gate to ground in 
the GDI. Mount the relay close to the 
SGR. It is suggested that R7 be reduced 
to lk. 

For a conventional ignition system, 
the circuitry shown here should do the 
trick. The output stage of IG1 in the 
ETI-322 alarm is taken via a 500 ohm 
resistor to the gate of a 2N4172 SGR, 
shunting the points. The resistor R 
(4R7, 2W) effectively shunts the points 
when the engine exceeds the rev limits, 
and its value must be low enough to 
prevent spark production, but high 
enough to leave sufficient signal for the 
input comparator on the LM2917 in the 
ETI-322 alarm. It should be noted that a 
cutout of this type will have some small 
delay in operation when the engine 
speed is increasing rapidly. To reduce 
this delay it is suggested that G4 be 
removed and G3 reduced in value. 


ETI February 1981 - 59 










































Ideas for Experimenters 
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+ 14V -14V 

Q 9 


JL 2 M 2 


I" 


150k 
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1k5 
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820p 
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BIPHASE OUTPUT 
TO PINS 2 & 10 
AND 6 & 12 OF 
MN3001 


. 15k 

•SEE TEXT 


Rt 


VCO for the ETI-450 bucket brigade delay line 


The ETI-450 Bucket Brigade Delay 
Line (see December 1977 ETI, or Top 
Projects Vol.5. or 30 Audio Projects) has 
many uses. In some applications (i.e: 
phasing or flanging) it requires a vari¬ 
able clock. This circuit, submitted by 
Hugo Bramall of Canterbury, Vic. 
will interest those enthusiasts con¬ 
sidering the use of the Bucket Brigade 
Delay Line project. 

An op-amp, IC1 (LM301), sums con¬ 


trol voltages and amplifies them to 
about 14 V to control a 4046 CMOS 
VCO chip. The 25k potentiometer sets 
the minimum range of control voltage 
and hence the minimum frequency. In 
this case it’s set to about 20 kHz, just 
beyond the audible range. 

The phase comparator in IC2 is an 
exclusive-OR gate; wired as shown, it 
becomes an inverter, providing one 
opposite-phase output to drive the 


MN3001 bucket brigade chip in the 
ETI-450. The components C5, R8 and 
R9 may need adjustment "to taste" as 
the oscillator tracks over a wide range. 
Decreasing the capacitor value or in¬ 
creasing either resistor will increase 
the frequency, whilst Rt also trims the 
oscillator range (though this component 
is optional). Several control voltages 
can be mixed if the inputs are sourced 
from an impedance around 150k. 




+ 5 -15V 
VCC 


REED 

SWITCHES 


2k2 

WVa 


1 


68k 


10 M 


Hhr 


8 OHM 
SPEAKER 


100k 


FREQUENCY. 


Simple burglar alarm 

A 555 timer IC is used both as alarm and 
sensor in this simple circuit from 
Simon Moran of Wollongong, NSW. 

A normally closed loop system is em¬ 
ployed, using reed switches, trip wires, 
window tape, photoelectric relays etc. 
These hold the 555’s ’inhibit’ pin low 
during normal operation. When the loop 


to 


is broken, the 555 will commence 
oscillate and the alarm will sound. 

The circuit operates from any supply 
rail from 5 V to 15 V; standby current is 
less than 3 mA at 6 V, so the alarm is 
capable of being run from a small 
battery. Set the 100k potentiometer for 
the desired alarm tone. A horn loud¬ 
speaker is recommended. 


Keeping coil slugs in place) 

Ferrite or powdered iron slugs are wide¬ 
ly used to adjust the inductance of RF 
coils. There are many ways to secure the 
slug in the coil so that it does not move 
after initial adjustment (causing some 
measure of inductance value drift), yet 
to allow subsequent adjustment. Some 
manufacturers employ rubber ’string’ 
or ’tape’, others specify a sticky rubber 
solution, or something similar. As 
usual, Murphy’s Law gets into the act 
and the stuff disappears when you most 
need it. 

A neat idea from Gary Brooker, of 
Newcastle NSW, is to use Teflon 
thread-sealing tape that plumbers use. 
Wrap a small piece around the thread of 
the coil slug and then insert it in the coil 
former. The tape will hold the slug quite 
well following initial adjustment. 
























































IGITAL — AMI — SIGNETICS — SILICONIX — VERO — EDDYSTONE — ATC — BOURN — PHILIPS — 


EUlSTROniCS 


YES! WE ACCEPT BANKCARD. All 
prices valid month of issue. Heavy 
items sent Comet freight forward. 
Minimum post $3.00. 

ADDITIONAL FREIGHT REQUIRED 
FOR HEAVY ITEMS. 


289 LATROBE ST. MELBOURNE. 3000 
PHONE (03) 602-3282, 602-3836. TELEX AA37758 LSTRON. 

OUR LOWEST PRICES EVER! RUSH FOR THESE FULL SPEC 
PRIME I.C’s WHILE STOCKS LAST 

2716. 450ns Single 5v Supply.$9.95 

2716. 200ns Single 5v Supply .$19.50 ea. 

2114. 450ns.$2.60 

2114. 300ns.$3.90 ea. 

2708. 450ns.$6.40 ea. 

4116. 200ns.$4.90 ea. 

Z80 C.P.U.$10.81 ea. 

Z80A C.P.U.$11.14 ea. 

Z80 C.T.C.$9.49 ea. 

Z80AC.T.C.$11.44 ea. 

Z80 P.1.0.$6.65 ea. 

Z80A P.1.0.$8.57 ea. 

Z80 SIO/O.$38.67 ea. 

Z80A SIO/0.$49.90 ea. 

Z80 SIO/1.$38.67 ea. 

Z80A SIO/1.$49.90 ea. 

Z80 SIO/2.$38.67 ea. 

Z80A SIO/2.$49.90 ea. 

Z80 SIO/9.$38.67 ea. 

Z80A SIO/9.$49.90 ea. 


8BfT MPU S 


RISTON 3000 COATED 


6802. 

.$11.80 ea. 

FIBERGLASS BOARD 


6808. 

.$10.50 ea. 

SINGLE SIDED 


6809. 

.$46.77 ea. 

6" x 3”. 

.$1.60 ea. 

6821. 

.$5.10 ea. 

6” x 6”. 

.$2.30 ea. 

6840. 

.$7.84 ea. 

9” x 6” . 

.$3.35 ea. 

6845. 

.$38.94 ea. 

12” x 12”. 

.$7.95 ea. 

6847. 

.$28.00 ea. 

DOUBLE SIDED 


6850. 

.$4.40 ea. 

6" x 3". 

.$2.30 ea. 

6852. 


6” x 6”. 

.$3.30 ea. 

FLOPPY DISC CONTROLLERS 

9” x 6” . 

.$4.10 ea. 

FD 1771. 

.$37.00 ea. 

12” x 12”. 

.$9.45 ea. 

FD 1791. 

.$62.00 ea. 

Full range of chemicals available. 


FD 1793.$62.00 ea. 


ALL PRICES PLUS 15 PERCENT SALES TAX IF APPLICABLE. 


NEW JIFFY BOXES 

New Snap-In PCB Design 

$1.69 + 25c tax. 


PCB s Slide 

Vertically Into Card 
i Guides of 

Larger Boards will UB2 $ 
Clip In horizontally. 

No more UB3 $ 

Expensive 
Spacers etc! 


UBI $ 


UB5 


$2.56 + 38c tax. 
$1.35 + 21c tax. 
$0.81 + 8c tax. 


DE-SOLDERING 

WICK 

Removes solder from PCB s etc by capilliary 
action A must for removing IC's etc 






RACK MOUNTING 
BOX 






su* 


TOP QUALITY 
SUPPLIED IN FLAT PACK 
EASY TO ASSEMBLE 

FITS STANDARD 
48.3 CM RACK 
(19INCHI 15 ^ ce 5 ntta , 


Hobbyist and handyman 

Weller soldering iron 

‘Professional quality (Australian Made) 

* Stainless- $teel barrel 

•Ideal for electrical and electronic projects and repairs. 
25 watt * 


SPECIAL 

2N3055 Transistors 
55c ea. 

+ 15 percent tax. 


$9.75 


tax exempt 

Special offer. 
Stand only 


$5.75 


CONTINUITY TISTER 
1 LOGIC PROBE 


\t 




f *iouiNcr couMut 

For all the details on Hobby-Blox call or 
write for your free catalogue 


DELUXE 

METAL 

CABINETS 


SUPER BUY! 

MINI PCB RELAY 


$1.26 + 19c tax 


★ 8-72 V DC operation 

★ 225 OHM coil resistance 

it Silver change over (S.P.D. T) contacts 
handle up to massive 2 AMPS @ 24 V DC 
or 100 V AC 

it Mounts directly on to PCB 
it Ideal for many applications 


Beautifully made with aluminium base and 
18 gauge covers Fitted with rubber feet i 

louvered for ventilation with attractive two-tone I 
finish These make excellent cabinets for power 
supplies switch panels, remote control units and 
manv other applications 


102 x 56 x 83 $2 17 
150 x 61 x 103 $3 39 
150 x 76 x 134 U 78 
184 x 70 x 160 $4.30 


Plus 15 percent tax. 


BULK BUY ON 

PARTS DRAWERS CABINETS 

(16 DRAWERS) 

I V/ nc-vnunn»«.u ' ww« 


THERE WILL NEVER BE A CHEAPER TIME 
TO RE-ORGANIZE YOUR WORKSHOP 

raised rings 


it Stackable - 
prevent slip 

it Compact — ideal for workshop 
it Clear view drawers — see at a 
glance what they contain 
it Useful size — each drawer may 
be divided up into 4 
compartments — 7 divider per 
drawer is provided 
w Strong plastic cabinets size 
300(W) x 180(H) x 144(D) (MM) 




$10.86 + $1.63 tax. 

COMPLETE SET 


$5.95 ea. 

exempt 
$6.84 inc. tax 

8 ohms 5” Hornspeaker. 
Ideal for P.A. use. 
Weatherproof. 


USON — A&R — NATIONAL — FAIRCHILD — SPECTROL — AMPHENOL — UTILUX — SYNTECH — ADCOLA - 


INTEL — RCA — RAYTHEON — SYNTECH — TEXAS — MOTOROLA — WESTERN DIGITAL — AIM — SIGNETICS- SILICONIX AINSLE Y 





























































JWICE THE FUN 

WITH 

DICK SMITH 
FUN WAY INTO 
ELECTRONICS 
Vol.l 
& 

Vol.2 

Post and packing: $1 per book. 
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Cat. B-2600 

For the absolute beginner this book is a must. 20 
projects from a beer powered radio to a continuity 
tester, all built without the need to solder. The 
unique ‘breadboard’ method of construction en¬ 
ables you to follow the circuit via the wires and 
because every project is battery powered they are 
perfectly safe! Learn electronics the FUN WAY. 

Kits for Fun Way 1. For projects 1-10 all the parts to build any 
one of the projects, including breadboard. Cat. K-2600 @ 
$6.90. For projects 11-20 Cat K-2610 (this is used in conjunction 
with Kit 1) @ $7.50. Buy the book and both kits for only $17.50 
Cat. K-2615 and save $1.85 on the individual prices! 


Cat. B-2605 

We now have the second print run of this superb 
book in stock again. Packed with 20 exciting 
projects to build (see kit list below) this book not 
only provides a lot of fun but it educates as well! 
From printed circuit boards to how to use a 
multimeter, it’s all there - and it’s fun. 

SCHOOLS, RE-SELLERS ETC: 

Ask about our incredible discounts for bulk 
quantities on either books or kits or both! 


FUN WAY TWO KITS: EASY, SAFE & ECONOMICAL! 


may return the book in its 


MULTI-PURPOSE LED 
FLASHER ....$2.75 

A really simple kit that can be 
used as a warning device, elect¬ 
ronic jewellery, etc. Cat K-2621 

DING DONG DOORBELL 
$4.00 

Welcome visitors to your home 
with this integrated circuit door¬ 
bell! Cat K-2622 

MORSE CODE TRAINER 
.$4.00 

This simple oscillator circuit 
lets you learn Morse code the 
easy way! Cat K-2623. 

UNIVERSAL TIMER 
.$5.00 

Use it as an egg timer, a dark¬ 
room timer, etc: in fact, it’s got a 
lot of applications! Cat K-2624 


ELECTRONIC DICE 

.$4.75 

Throwing a dice is old hat: do it 
electronically! Simple circuit has 
other uses too. Cat K-2625 

MONOPHONIC ORGAN 
.$7.50 

Easy to build, and easy to play! 
And it even has ‘vibrato’ - just 
like the big ones! Cat K-2626 

POCKET TRANSISTOR 
RADIO $7.50 

Simple to build, and it’s nice 
and small. Listening is so much 
more fun! Cat K-2627 

TOUCH SWITCH 

$4.90 

One touch on, next touch off- 
or ‘on while touched’. Dozens 
of uses in the home. Cat K-2628 


MOSQUITO REPELLER 

$4.50 

Don t get eaten by mozzies: 
scare them away electronically 
Take it anywhere. Cat K-2629 

SIMPLE AMPLIFIER 

$ 6.00 

A useful little amplifier for all 
those projects needing audio 
amplification. Cat K-2630 

WIRELESS MIC. 

$6.50 

A tiny transmitter that can be 
received on any FM receiver. A 
great little kit! Cat K-2631 

LIGHT ACTIVATED 
SWITCH $4.90 

Highly useful for alarms, night 
light switches, etc etc. Sensitive 
and reliable. Cat K-2632 


METAL/PIPE LOCATOR 

.$ 6.00 

A simple BFO circuit you can 
use to find metals, pipes, wiring, 
etc - maybe gold! Cat K-2633 

SOUND ACTIVATED 
SWITCH $6.50 

Picks up sound waves and trips a 
relay. Use as a telephone bell 
extender, too. Cat K-2634 

HOME/CAR BURGLAR 
ALARM $6.00 

Learn how burglar alarms work 
when you install your own! For 
home or car. Cat K-2635 

ELECTRONIC SIREN 
.$4.50 

Great for alarm use - or where 
any warning is required Good 
for kids toys, too! Cat K-2636 


LEO LEVEL DISPLAY 
$8.50 

This fascinating project shows 
you the audio level of any 
amplifier. Cat K-2637 

INTERCOM UNIT 
.$8.50 

Communicate! Build this inter¬ 
com and talk between rooms, 
etc. Cat K-2638 

LED COUNTER 
MODULE $7.50 

Learn how digital circuits work 
by building a counter. Count 
slot car laps. etc. Cat K-2639 

SHORTWAVE RECEIVER 
.$6.50 

Listen in to the exciting world 
of shortwave radio: amateurs, 
foreign countries! Cat K-2640 


DICK SMITH ELECTRONICS ® 


SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 






















Ideas for Experimenters 


LED S-meter 

This circuit, from Ivan Zaletel of 
Liverpool, NSW, employs two quad 
comparator ICs connected to drive a row 
of LEDs in a bargraph arrangement 
with the input coming from the detector 
dc output or AGO line of a receiver. 
Thus, signal strength is indicated on the 
row of LEDs. 

Transistors Q1 and Q2 provide a con¬ 
stant current drive for the row of LEDs. 
All the comparators have one input tied 
together and driven from the detector 
output ("signal in”). Each other input of 
the chain of comparators is connected to 
taps on a resistive divider 'ladder'. As 
the input voltage increases, it will ex¬ 
ceed the voltage on each successive tap 
of the ladder and the comparators will 
each change state in turn. The output of 
each comparator will initially sink 
current until it changes state and thus 
the LEDs will only turn on in sequence, 
commencing with LED1. The output 
from my receiver was derived from the 
point A in the supplementary circuit (I 
added the 47p capacitor, 47 k resistor 
and OA90 germanium diode). The vol¬ 
tage at point A varies from 0 V with no 
signal to just under IV for a strong 
signal. The 47k preset pot in the 
S-meter is set so that no LEDs are lit 
when no station is being received. 


47k 

I PRESET 


SIGNAL - 
IN 


1 [ 

5 


> 8 r 


^9_ 

.1° 


j2 

,4 


J 

J> 

) 6 


x8j 



[12 


x 




“^LED7 


r^LED6 


LED5 


LED 4 


IC1.2 339L 



220R 

-VW-' 


40n > 560 


TRANS#3 

47p 


’ OA90 (91) 
, GER 


N. | Q1 68 R 


Q2 

BC157 


Variable temp, controller 


-AAAA- 


+ 12V DC 

-o 



TT801 








TO 

CONTROLLED 
l UNIT 


—O ov 

This thermostat circuit, from 
P. Schoenwald of Doonside NSW, 
employs the pull-in current of a relay to 
determine the trip point, the trip tem¬ 
perature being set via a potentiometer. 
The sensor is a common thermistor. 

The thermistor is part of the bias cir¬ 
cuit for a super gain Darlington pair 


using a TT801 and 2N3055. When the 
voltage on the wiper of the potentiome¬ 
ter exceeds about 1.2 volts, the two 
transistors will be biased on. When the 
bias current increases, determined by 
the decrease in resistance of TH1 and 
the setting of the potentiometer, the 
2N3055 collector current will exceed 
the relay pull-in current at a particular 
temperature and the relay will operate. 
At a temperature lower than this point, 
the bias current to the Darlington pair 
will decrease such that the collector 
current will fall below the relay hold-in 
current and the relay will return to the 
non-operated condition. 

The switching temperature is deter¬ 
mined by the exact range of resistance 
variation with temperature of TH1 and 
the setting of the 2k potentiometer. 

The 2N3055 may need a small heat¬ 
sink depending on the relay used. TH1 


should be mounted remote to the circuit 
such that it measures the temperature 
of the controlled unit. 


Any ideas ? 

Have you had a bright idea lately, 
or discovered an interesting cir¬ 
cuit modification? We are always 
looking for items for these pages 
so naturally, we’d like to hear from 
you. 

We pay between $5 and $10 per 
item — depending on how much 
work we have to do on it before we 
publish it. 

The sort of items we are seeking, 
and the ones which other readers 
would like to see, are novel appli¬ 
cations of existing devices, new 
ways of tackling old problems, 
hints and tips. 
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Puzzled? 

Which computer 
to buy? 

The solution .. • 


4PP/f 


At Applied Technology we do things a 
little differently. Our market research 
has shown that a lot of people buy their 
first computer mainly to learn the basic 
concepts involved. Once they have mas¬ 
tered the basic principles only then can 
they effectively apply the computer to 
carry out their specific requirements. 

We believe that a first computer must 
start small and be expandable and at the 
same time be supported with enough 
documentation and examples so that a 
user can master both hardware and 
software concepts at his own pace. 
Unless you can get "hands on” ex¬ 
perience and actually make a computer 
actually do something like switch on a 
relay or play a musical tune you will find 
mastering the microcomputer a difficult, 
time consuming battle. 

With this in mind we have designed a 
series of computer boards each with a 
specific function and yet fully com¬ 
patible with each other. You can have fun 
and build each from kits (or buy them 
assembled and tested) and when a 
board is ready to go, plug it into the SI 00 
BUSS (the hobby standard!) and you are 
ready to explore the fascinating world of 
the microcomputer. Some users of our 
Z80 system have already developed 
sufficient expertise to set up their own 
business writing software and designing 
industrial control systems. You could 
easily do the same! 

$399 INSTRUCTOR 80 

An ideal starting point and a powerful 
self-contained computer on two SI 00 
cards. The kit includes DGZ80 CPU 
(with on-board ROM and RAM and ade¬ 
quate I/O for most applications), the 
DG640 VDU (64 character/line display 






with upper and lower case and graphics 
facility), a full feature RCA keyboard, 3 
slot motherboard with edge connectors. 
The kit comes with complete manuals, a 
step by step programming course and 
sample programs to run. All you need to 
do is connect a simple power supply and 
a monitor/modified TV to complete the 
unit Our exclusive warranty service and 
technical backup are readily available. 

ADD ON S100 CARDS AND PERI¬ 
PHERAL EQUIPMENT 

The Instructor 80 can be readily ex¬ 
panded using cards from our wide range 
of SI 00 boards. You can, for example 
add 16K or more of reliable static 
memory using our AT16K RAM boards 
or add fine detail graphics/programmed 
screen characters and connect joy stick 
controls with the TCT PCG (see ETl July 
1980). A full set of hardware is available 
to house your SI 00 computer system 
and if required we have just developed a 
professional quality 12” monitor with an 
easy-on-the-eye green phosphor and re¬ 
solution to cater for up to 132 charac¬ 
ters/line! A full range of peripheral equip¬ 
ment including printers and high 
capacity floppy discs is available as 
your needs arise. 

SOFTWARE SUPPORT 

The Z80 is probably the most popular 8 
Bit microprocessor in the world and has 
an abundant software base including 
business packages, word processing and 
languages such as CP/M, PASCAL, 
FORTRAN, FORTH. We have developed 
cassette based programs including 
Microworld Basic, Microworld Editor/ 
Assembler, Utility Package and many 
exciting and challenging games. Courses 


in microprocessor applications and pro¬ 
gramming are run regularly. Please en¬ 
quire for more details. 


PRICE LIST 

DGZ80 SI 00 CPU Kit $199.00 

Assembled $249.00. 

DG640 SI 00 VDU Kit $149.00. 

Assembled $159.00 

DGOS Operating System in 5Volt 
EPROM $40.00 

AT16K Memory Module 
Assembled $199.00 

TCT 16K Static RAM Kit $209.00 

Assembled $229.00 

TCT PCG Kit $140.00 

USCI Cassette Interface 
Assembled $25.50 

JC100 9 Slot Motherboard $49.50 

JC200 Card Cage $49.50. 

JC300 Power Supply $69.50 

JC400 Desk Mount Cabinet $69.50 

Clare C70 Keyboard $165.00 

NT300 Hires Monitor $230.00 

Software now available on cassette tape 

(DGOS format) 

Microworld Z80 Basic 2.1 T 
Package $25.00 

Microworld Editor/Assembler 
Package $35.00 

Utility Tape 1 $14.75 

Battle Games (Target Trek) $14.75 

Competitive Games $14.75 

Learning and Challenging 
Games $14.75 

Chess (suitable for PCG only) $5.00 
Experimenters Pack 1 
(Stac Timer) $17.50 

Experimenters Pack 2 
(Music Generation) $17.50 

Experimenters Pack 3 
(I/O Controller) $17.50 


TEQMUKY 

PTY. Ill 


MAIL ORDERS TO: 

PO Box 311, Hornsby 2077. 

Please add $2.00 per order 
towards cost of post and packing. 

AND NOW AT GOSFORD- 

1 Debenham Road, West Gosford (behind the Pizza Hut) 043.24 2711 


OFFICE/SHOWROOM 

la Pattison Avenue, Waitara 2077. 

Hours: 9-5 Monday to Saturday 
Telephone: 487 2711 


Note: All prices include sales tax and are 
subject to change without notice. 






THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a 
particular component or project — 
check with our advertisers if it is not 
mentioned here. 

Enthusiasts keen to get their ETI-477 
MOSFET Power Amp module up and 
running should have little difficulty 
finding components or kits. The 
Ferguson PF4361 power transformer 
can be used to power a single module but 
any type meeting the specifications 
recommended in this month’s article 
will do the job. We understand toroidal 
types may be available at a later date. 

ETI-1500 metal detector 

Firstly, a reproduction problem caused 
the overlay picture on page 45 of the 
December issue to come out very dark 
and many copies were unreadable. If 
you have this problem, send a large, 
stamped, self-addressed envelope to 
"ETI-1500 Metal Detector Overlay”, 
Electronics Today Magazine, 15 
Boundary St, Rushcutters Bay 2011 
NSW and we will send you a clear dye¬ 
line copy of the overlay. We have 
already supplied a number to kit and 
component suppliers stocking this 
project. 

Secondly, University Graham Instru¬ 
ments can supply a 50-0-50 uA meter 
with a special scale to suit this project. 
The scale is produced in several colours 
— red to the left of centre (bad) and 
green to the right (good). But, what’s 


special about the University meter is 
the pointer. What they’ve done is to 
produce a meter with the pointer 
painted fluorescent orange. This makes 
it easy to see when you’re holding the 
instrument in its normal operating 
position. It’s worthwhile having! If you 
want to get one, and your local supplier 
doesn’t stock it, contact University 
Graham at P.O. Box 204, Enfield 2136 
NSW. (02)53-0644. 

ETI-598 Touch Switch 

If ever a project was designed using all 
'bog standard’ components, it was this 
one! The only ’unique’ items are the two 
pc boards — and you don’t have to use 
them either as construction is quite non- 
critical. Need we say ... pc boards will 
be available from the usual suppliers. 


ETI-329 Vehicle Ammeter 

The two ICs used in this project are 
generally available — the LM394H 
through National Semiconductor dis¬ 
tributors (we bought ours at Radio 
Despatch Service in Sydney). The 
78L05 is a commonly stocked item — 
cheap, too. Note that it looks like a 
common, plastic encapsulated tran¬ 
sistor. 

A number of different meters can be 
used with this project. The University 
types TD-48 and TD-66 will be avail¬ 
able with scales to suit. If you can’t find 
a source of supply, you could contact 
University Graham at P.O. Box 204, 
Enfield NSW 2136, or phone Sydney 
(02) 53-0664 or Melbourne (03) 

387-6170. 

The Minipa MU-45 meters are widely 
available from several suppliers, e.g: 
Dick Smith stores, Ellistronics, Rod 
Irving Electronics, Electronic Agencies, 
Altronics etc. Scotchcal panels to suit 
these meters should be available also as 
we have sent suppliers the appropriate 
artwork prior to publishing this issue. 

Printed circuit boards will be avail¬ 
able from the usual suppliers. 


MULTITAP PC MOUNT TRANSFORMER 

Arlec's popular (and much-copied) Model 
2155 transformer with the multitapped, 1 A 
secondary now has a pc mount cousin — 
the AL10VA/20. Primary is tapped to take 
240 V or 250 V ac (50 Hz) and there are two 
secondary windings. The main winding is 
12 V, tapped at 2 V and 8 V and rated at 
600 mA. The other secondary winding is 
8 V. rated at 600 mA also. Insulation is to 
AS.C126 standard. The pc mounting pins 
require a 1.5 mm hole and the transformer 
weighs just 260 g. There are a variety of 
secondary configurations possible, in- 
Join Output Rectifier 

8-9 7-12 bridge/2200u 

7-9,8-11 7-12 bridge/2200u 

7- 9,8-11 7-11 bridge/2200u 

8- 9 7-9-11 full-wave/2200u 


250V 6 0- 


pin CONNECTIONS 


240V 4 O- 


Full details from 
Artec. 30 Lexton Rd, 
Box Hill Vic. 3128. 


0 1 O- 


-012 12V 


-OH 8V 
-Ol0 2V 


-09 

-08 


0 

8V 


& 


-07 


eluding centre-tapped operation for full- 
wave rectifier circuits using just two diodes, 
dc out (full load) Ripple 

22.4 V @ 350 mA 250 mV RMS 

12.3 @ 600 mA 400 mV RMS 

7.4 @ 900 mA 580 mV RMS 

7.1 @ 800 mA 460 mV RMS 


mtCRCMl 

SHU.*® 


mPUTER fr 
E PTV. LTD. 


commodore 


19 William Street, Alexandria, 

_ V NSW 2015. Phone (02) 699-4334. 

r % 8K User Ram • 16K User Ram • 32K User Ram — 40 col. or 60 col. No 
loss of user K’s when adding printer or disk. 

• 34 KB Disk Drives o 1 MB Disk Drives. 

• 80 col Dot Matrix Printer • 132 col. H.Q. Dot Matrix 160cps. Bidirectional. 
All Commodore accessories • Sound units • Memory expansions • Tool kits for 
3000/8000 series • Word processor • Variety of NEW software. 

Call in and see our 

Microcomputer House 

• Specialised custom software for all your business applications • Software develop¬ 
ment • Conversion from 16K to 32K • Exciting range of executive furniture for mic¬ 
rocomputers from $285.00 • Extensive range of technical publications for 6502 • All 



microcomputer supplies. 


Sole NSW agents for 

DATASOFT 

• Business programmes covering a wide var¬ 
iety of standard business applications — ac¬ 
counts, estate agent pack, hotel database, 
portfolio management, Wordpro II and III. 

• Games and simulations — fast moving, 
quick thinking, exciting. See our extensive 
range. 

TEACH YOUR PET NEW TRICKS 
Select your software and try now. 
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Until now, building your own computer could 
cost you around $600 — and still leave you with 
only a bare board for your trouble. The Sinclair 
ZX80 changes all that. For just $295 you get 
everything you need including leads for direct 
connection to your own cassette recorder and 
television. The ZX80 really is a complete, 
powerful full-facility computer matching or sur¬ 
passing other personal computers costing much 
more. The ZX80 is programmed in BASIC and 
you could use it for anything from chess to run¬ 
ning a power station. 

Two unique and valuable components of the 
Sinclair ZX80: the Sinclair BASIC interpreter 
and the Sinclair teach-yourself BASIC manual. 
The unique Sinclair BASIC interpreter: offers 
remarkable programming advantages — unique 
‘one touch' key word entry. The ZX80 
eliminates a great deal of tiresome typing, Key 
words (RUN, PRINT, LIST etc) have their own 


single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate¬ 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 
you run. 

Excellent string handling capability — takes 
tip to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com¬ 
parison). The ZX80 also has string input to re¬ 
quest a line of text; strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. \ ariable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex¬ 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran¬ 
domise function, useful for games and secret 

codes. Timer under program control. PEEK and 


POKE enable entry of machine code instruc¬ 
tions, USR causes jump to a user's machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-yourself-BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc¬ 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 owes its low price to its 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, operating system and monitor. And the 
ZX80's IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan¬ 
sion port, giving a maximum potential of 16K. 


VHF TV modulator. 



Clock. 


Rugged, 

flush, 

Sinclair 

keyboard. 


780-1 microprocessor-new, 
faster version of the famous 
Z-80 microprocessor chip, 
widely recognised as the best 
ever made. 


RAM chips. 


Sockets for TV, 
cassette recorder, 


SUPER 

ROM. 


r ORDEF 

| Quantitv 

* FORM: S'NCTAIR equipment 

308 High St., Kew 3101, > 

Item 

(AtSTRALASI 
/ic Tel. 861 6224. 

Item Price 

Ai PTY. LTd! j 
Total 


Ready-assembled Sinclair ZX80 

Personal Computer(s). 

Price incl. ZX80 BASIC manual, 
excl. mains adaptor. 

$295.00 



Mains Adaptor(s) (600Ma at 9V DC 
nominal unregulated). 

$ 9.50 



Memory Expansion Board(s) takes 
up to 3K bytes. 

$ 28.50 



RAM Memory chips — standard IK 
bytes capacity. 

$ 10.00 



Sinclair ZX80 Manual(s) free with 
every ZX80 computer. 

$ 15.00 


1 enclose cheque/Bankcard/ Diners Club/Amex TOTAL 1 

11 i i n i rrr i nm i 

1 Name FTI j 

I Address _ ... . . Postcode . j 
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The Rolls 
Royce of 
personal^ 
computers 


or the basis 
,for a 
fine 

businessl 
system 


_ Yet the Sorcerer 
will still cost you less! 


Looking for a really serious small 
computer? Feature for feature, dollar 
for dollar, the Sorcerer is way out in 
front. When you've finished playing 
with the others, move up to the Sorcerer. 


ass 


1 } 4 ® 


Credit terms 
"available to approved applicants 


Cat. X-3000 
8k Memory 

$1340 

Cat. X-3001 
16k Memory 

$1395 

P&P $5.50 per unit 


Features: 

• Up to 48K RAM on board — with full S-100 expansion 
for a huge number of peripherals, etc. 

• User-definable graphics and full upper ft lower case 
character set as standard; also special character set. 

• Plug-in ROM PACS" give you instant changeover for 
special applications: Word processing, software dev¬ 
elopment, etc. Or your own custom programs, using 
the EPROM PAC 

• Numeric keypad as well as full 63 key ASCII set. 

• Centronics-type printer interface & RS-232C com¬ 
munications port built-in as STANDARD! 


look at our prices for peripherals 


Video Monitor 




Suits Sorcerer, 
Tandy TRS-80, 
Apple etc. 

Why waste money on overpriced 
monitors 7 This unit has large 30cm 
diag. screen plus it simplv connects 
to your computer via an RCA socket 
240V AC or 1 2V DC operation 


X-1196 
PAP $5.50 


S-lOO 
Expansion 
Unit 


Use other manufact¬ 
urer's peripherals with 
your Sorcerer & S-ioo 

For the serious computer owner 
Contains powerful computer 
power supply plus buffer/interface 
circuit to protect the computer in 
case of damage to the S-100 
Plus many more benefits 


X-3010 
*PAP $5.50 


Floppy 

disc 

drives 








Need more storage? Floppies are the way to 
go. Quality Micropolis disk drives added on 
to your system can give up to 1260K bytes 
capacity! 

Start with the Micropolis 1043 — it comes 
with the controller board to plug into your S- 
100 expansion unit. This gives you 31 5K. 

If you want more capacity, use the Micropolis 
1023 drive: it uses the 1043 controller 
board, so it's cheaper — much cheaper 
($600 to be precise!) You can add up to 
three 1023 drives, bringing yourtotal capac¬ 
ity to over one and a quarter megabytes! 
Compare the cost of our 1.26M system with 
others — and be pleasantly surprised. 

X-3205 $1350.00 X-3208 $750.00 


Sorcerer 
ROMPACS'V 

Just plug them in — 
they instantly re-progran 
the Sorcerer for specific 
uses No problems 1 




WORD PROCESSOR PAC 

Want professional quality Word proc¬ 
essing at a fraction of the cost of 
commercial systems’ Your Sorcerer 
Word Processor Pac * and our daisv* 
wheel printer and you re there 1 

Cat. X-3085 $275.00 

DEVELOPMENT PAC 

If you re serious about developing 
vour own software, this is a MUST'It 
turns the Sorcerer *nto a powerful, 
dedicated development system for 
Z-80 assembly language programminq 

Cat. X-3090 $130.50 

EPROM PAC ' 

The Sorcere is ideal for dedicated 
uses: this PAC allows an EPROM to be 
used to control the computer Ideal for 
all types of control systems etc 

Cat. X-3095 $75.00 


DICK SMITH ELECTRONICS ? 

SEE OUR OTHER ADVERTS IN THIS MAGAZINE FOR OUR STORE ADDRESSES AND RESELLERS 





















CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO-80? 

MICRO-80 is a monthly magazine dedicated to users of SYSTEM 80 and TRS-80 microcomputers. Owned and produced entirely in Aus¬ 
tralia each issue of MICRO-80 contains at least six programs, articles, useful hints and answers to readers' problems; all designed to help 
YOU get the most out of your SYSTEM 80 or TRS-80. Since MICRO-80's first issue in December 1979, we have published over 80 major 
pieces of software and 10 hardware projects. Most of the programs and articles are written by our readers to whom we pay publication fees 
thus enabling them to make their hobby pay. MICRO-80 readers can save money by buying Tandy products at 10% discount from an 
authorised dealer — for details see any issue of MICRO-80. Our sister business, MICRO-80 PRODUCTS, sells Australian designed and pro¬ 
duced software and high quality, imported goods at low, sensible prices. We repeat, if you own a SYSTEM 80 or TRS-80, 

CAN YOU AFFORD NOT TO SUBSCRIBE TO MICRO-80?. 12 month subscription delivered to your door, only $25.00 


CASSETTE EDITION only $60.00 for 12 months 

If you do not have enough time at the keyboard to type in the program listings which are published in MICRO-80 each month, then you 
need a cassette subscription. As well as MICRO-80 magazine, you receive a cassette each month containing all the programs listed in the 
magazine. _ 


SPECIAL OFFER TO ALL NEW SUBSCRIBERS TO MICRO 80 

A FREE cassette containing 6 programs (3 Level I + 3 Level III, together with complete documentation, will lie sent to every new subscrihei 
to MICRO 80. _ 


Suspicious of mail order? Then send $2.50 for a single copy of MICRO-80 and see for yourself that this is the magazine for youl 


Daisy Wheel Typewriter/Printer 

MICRO-80 has converted the new OLIVETTI ET-121 DAISY WHEEL typewriter 
to work with the TRS-80 and SYSTEM 80 or any other microcomputer 
with a Centronics parallel port (RS 232 serial interface available 
shortly). The ET-121 typewriter is renowned for its high quality, 
fast speed (17 c.p.s.j, quietness and reliability. MICRO-80 is 
renowned for its knowledge of the TRS-80/SYSTEM 80 and its sensible 
pricing policy. Together, we have produced a dual-purpose machine:- 
an attractive, modern, correcting typewriter which doubles as a 
correspondence quality Daisy-wheel printer when used with your 
micro-computer. 

How good is it? - This part of our advertisement was typeset using 
an ET-121 driven by a TRS-80. Write and ask for full details. 



MPI DISK DRIVES 

MPI is the second biggest manufacturer of 
mini floppy disk drives in the world. They 
produce a family of high quality 5%" drives 
with super-fast track-to-track access times 
(5ms!) 

40 TRACK SINGLE HEAD . $339 

40 TRACK DUAL HEAD . $449 

80 TRACK SINGLE HEAD . $499 

80 TRACK DUAL HEAD . $599 

Dual head drives use both sides of the disk 
and occupy two drive positions — it is like 
having two drives for little more than the 
price of one! 

Prices quoted are for bare drives. Add $10 
per drive for a cabinet and $30 per drive for 
a power supply. 


DISKETTES FOR TRS 80 

NASHUA 40 track single side . . S4.50 ea 

VERBATIM 40 track double side. S5.90 ea 
VERBATIM 77 track single side S5.90 ea 


THE FABULOUS 

NEWDOS 80 

IN STOCK NOW! 

ND-80 . $149 

The disk operating system that gives: 

• New basic commands that support 
variable record lengths up to 4095 
bytes long. 

• Mix or match disk drives - supports 
any number of tracks from 18 to 80. 
Use 35, 40 or 77 track 5” mini disk drives 
or 8” disk drives, or any combination. 

• A security boot-up for basic or machine 
code programs. User never sees "Dos- 
ready" or "Ready" and cannot "break" 
clear screen or issue any direct basic 
statement including "List". . . 

. . . and much, much more 


77 TRACK 
DISK DRIVES 
DOUBLE YOUR CAPACITY 

DD-7S . $775 

Micropolis Floppy Disk, 77 Track, 100% 
larger capacity than most mini-floppy drives, 
complete with cable, power supply, chassis, 
and includes NEWDOS '80. 


SYSPAND 80 
FOR THE SYSTEM 80 
$119.00 

SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN¬ 
TRONICS parallel port to drive a printer 
PLUS the TRS-80 40 line bus. SYSPAND 
80 allows you to connect all Tandy peri¬ 
pheral, including the expansion interface, 
disk .drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. 


TRS-80 MEMORY EXPANSION UNIT 
MT-32 ... $149.00 

The MT-32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K o : 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 


MT-32 A without RAM.$149.00 

MT-32B with 16K RAM.$204.00 

MT-32C with 32K RAM.$249.00 


16K MEMORY EXPANSION KIT 
0NLY*55incl.p&p 

These are prime, branded, 200 ns (yes, 
200 ns!) chips. You will pay much more 
elsewhere for slow, 350 ns chps. Ours are 
guaranteed for 12 months. A pair of DIP 
shunts is also required to upgrade the 
CPU memory - these cost an additional 
$4.00. All kits come complete with full, 
step-by-step instructions, no soldering is 
required. You don't have to be an electronic 
type to instal them. 

DISK DRIVE HEAD 
CLEANING DISKETTES 
$29.00 plus $1.20 p&p 

Disk drives are expensive and so are diskettes. 
As with any magnetic recording device, a 
disk drive works better and lasts longer if 
the head is cleaned regularly. In the past, 
the problem has been, how do you clean the 
head without pulling the mechanism apart 
and running the risk of damaging delicate 
parts. 3M's have come to our rescue with 
SCOTCH BRAND, non-abrasive, head 
cleaning diskettes which thoroughly clean 
the head in seconds. The cleaning action is 
less abrasive than an ordinary diskette and 
no residue is left behind. 


ONLY $1995 INC. S.T. 


To: MICRO-80 

P.0. Box 213, Goodwood, S.A. 5034 

Please rush me the items checked below: 

rn 12 month subscription to 
MICRO-80 and my free 
software cassette . $24.00 

[~] 12 month subscription to 
MICRO-80 and the cassette 
edition, plus my free 
software cassette . $60.00 


QJThe lastest issue of MICRO-80 $2.50 

PLUS THE ITEMS LISTED BELOW 



Address. 

.Post Code. 

g no. 

welcome here 

Please debit my Bankcard $. 

Expiry date . 

Signature. 

ETI 


MICRO 80 

PRODUCTS 

(08) 272 0966 

433 MORPHETT STREET. 
ADELAIDE S.A. 5000 


I 


E 

R 



AUSTRALIAN SOFTWARE 

We have a wide range of Australian software available. Send for a free catalogue 
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Attention all computer users 

The exciting new 700 Series acoustic modems have been designed to allow you to transfer 
computer data via the telephone. These low cost modems are modular in design, easy to operate 
and can be used in conjunction with most terminals, computers or word processors. 



• Available in originate mode for time share applications. 

• A switch selectable answer/originate version allows the 
use of the modem at either end of telephone link. 

• CCITT V.24 (RS232) compatible. 

• 300 BPS Full Duplex operation. 


• Powered directly from suitable terminals or from a 9v plug 
pack. 

• Plug compatible with Teletype 43, Digital LA34 and 
TermiNet 2030. 

• Lightweight carry cases available for above terminals. 

• Designed and manufactured in Australia. 




• Suits all personal computers with Serial RS232 ports. 

• Provide remote diagnostic service for your customers. 

• Word processors can communicate with the 
Answer/Original model. 

• Telecom now approves the use of acoustic couplers at both 
ends of the telephone line. 


AVAILABLE FROM: 

VIC: Anderson Digital Equipment PI L. 543-2077. The Logic Shop P/L. 51-1950. NSW: Anderson Digital Equipment P/L 848-8533 
The Logic Shop P/L. 699-4919. Electronic Concepts. 290-2422. QLD: Anderson Digital Equipment P/L. 350-2611. SA: Applied Data 
T»I? r0 79-9211- WA: W.J. Moncrieff P/L. 325-5722. ACT: Anderson Digital Equipment (ACT) P/L. 58-1811. 

TAS: Management Technology. 34-4522. N2: Anderson Digital Electronics (NZ) P/L. 693-008. 

— Meeting your demands in the 80’s. 


ELECTRO-MEDICAL ENGINEERING PTY. LTD., 

69 SUTHERLAND ROAD, ARMADALE, VICTORIA, 3143. AUSTRALIA. 

TELEPHONE (03) 509-5844. TELEX: AA36384. 

^---—- A 
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New single-board micro 
features low cost, expandability 


The RCA COSMAC VIP VP-111 is a new single-board 
system offering the major elements of a full micro¬ 
computer on a single pc board. 


Just add power, make 
connections to your video 
monitor or RF modulator 
and home TV and you’re 
ready to go! 

The ROM-resident operating 
system and simple instructions 
enable you to start pro¬ 
gramming immediately. You 
can use CDP1802 machine 
language or enter the interpreter 
program shown in the instruc¬ 
tions to use the simple 
CHIP-8 programming language 
provided. 

The latter contains 31 easy to 
understand instructions which 
are claimed to be ideally suited 
for use with video displays. 

An on-board interface for all 
1802 microprocessor lines, on¬ 
board provision for an I/O 
interface or the many expansion 
options available enable the 
hobbyist to add music system 
prototyping, control functions 
and other applications. 

On board you get 1K of static 
user RAM, expandable to 4K on¬ 
board, 32K off-board. You get a 
512 byte operating system in 
ROM, video interface, cassette 
interface, and a tone generator 
(drives a standard 8 ohm 
speaker). The latter can be used 
to verify cassette and keypad 
operation and can be used in 
programs as well. 

Cost of the basic unit is $ 139 
plus $10 for a power pack. An 
instruction manual is included. 

A range of expansion options 
will be available. A memory ex¬ 
pansion kit, allowing you to have 
4K RAM on-board, is available 
now and includes components 
for the 8-bit I/O port and system 


expansion. An auxiliary keypad 
accessory kit, VP-580, with 
VP-585 interface board allows 
you to program the unit for two- 
player interaction games! 

You can add another di¬ 
mension with the VP-595 
Simple Sound Board. This 
provides 256 tone frequencies 
and is great for supplementing 
graphics or providing sound 
effects, music or tone control 
functions. 

You can go much further with 
the sound options, though. 
Soon to be available is the 
VP-550 Super Sound Board 
that turns the VP-111 into a 
music synthesiser! This pro¬ 
vides two sound channels with 
independent control of fre¬ 
quency, time and amplitude. 
This can be expanded to four 
sound channels by adding the 
VP-551 board and 4K of RAM 
(the VP-550 needs 2K of RAM). 

Tiny BASIC is available, 
expansion kit VP-700. Stored in 
4K of ROM, it includes the 
standard Tiny BASIC plus 12 
additional commands. How¬ 
ever, you’ll need an ASCII 
keyboard. The VP-611 key¬ 
board is a standard ASCII 
keyboard plus a 16-key numeric 
keypad — available shortly, also. 

Additional options to become 
available are the VP-565 
EPROM Programmer and a 
32K memory. 

There's plenty of documenta¬ 
tion, too. The VP-320 Users 
Guide includes operating 
instructions for the VP-111 and 
step-by-step CHIP-8 pro¬ 
gramming for the beginner. In 
addition, the VP-711 manual is a 
comprehensive book covering 



instructions, maintenance, cir¬ 
cuits, board layouts, ROM 
contents, diagnostic programs, 
CHIP-8 language and 20 video 
games. 


For more information on the 
COSMAC VIP micro system, 
contact J.R. Components, P.O. 
Box 128, Eastwood, NSW 2122. 
(02)85-3976. 


The Mini-Wini 
— a very small horse? 


No, it’s not a new breed of Shetland pony; the Mini-Wini is 
Pertec’s new 8” Winchester-style disk drive, marketed in • 
Australia by Digital Electronics. 


This new model D8000 Mini- 
Wini is claimed to have 20MB of 
on-line storage, 80 millisecond 
maximum seek time, and 
17 millisecond read or write 
time. It is also said to 
be comparatively inexpensive 
compared to most current 
technology storage methods, 
and since it is also very reliable, 
should lend itself to small 
business systems where costs 


are important. 

Although the Mini-Wini has 
several technical and cost ad¬ 
vantages over the floppy disk, 
Pertec still sees a long life ahead 
for floppies, particularly at the 
lower end of the micro¬ 
processor market. 

The Mini-Wini will be avail¬ 
able in Australia in the first 
quarter of 1981. 


ETI February 1981 - 71 














The Northstar Horizon shines 

After months of hearing the virtues of Northstar extolled, a 
system arrived from The Logic Shop complete with Tele¬ 
video and Microline printer for ETI to put through its paces. 

This system was completely RAM and begins execution; al¬ 
ternatively the DOS may be set 
for ‘turnkey’ start-up with any 
specified program. 

DOS commands include: CR 

— create a file; DE — delete a 
file; LI — list a file; TY — set file 
type; IN — initialise diskette; DT 

— disk test; WR — write to disk; 
JP — jump to RAM address. 
These commands are both 
clean and fast-executing. 

514” mini diskettes are used 
in the Horizon. They are double 
density and dual-sided, each 
holding 358K bytes of data. 
Less expensive single-sided 


plug compatible and simple to 
start — flick the switch and off it 
goes. Programs automatically 
load from the diskette within 
seconds and the system is up 
and running. 

The design of the Northstar is 
rugged and no-fuss — good for 
operation in a range of en¬ 
vironments such as schools, 
factories and remote locations. 
Switching is a simple on/off 
switch and restart button; the 
restart button proved to be one 
off the most effective seen to 
date. 



The operating system 
features a Zilog Z80A micro¬ 
processor board operating at a 
4 MHz clock rate; two miniature 
disk drives; 64K of RAM; two 
serial and one parallel input/ 
output interfaces; and a 
motherboard which has slots 
for up to twelve S-100 circuit 
boards. 

The Disk Operating System 
(DOS) gives access to data 
either through commands 
typed from the terminal or 
subroutines called by software 
— both fast and failproof. 

With power on, the bootstrap 
PROM loads the DOS from the 
diskette into RAM, where it is 
ready for the commands. The 
DOS occupies 3.25K of RAM. 
"GO BASIC” loads BASIC into 


diskettes are available, which 
would be suitable for the top end 
of the hobby market For larger 
business applications a 
Winchester-technology hard 
disk with 18M-byte capacity is 
offered. 

As the Horizon is built around 
the S-100 buss it provides plug 
compatibility with a range of 
equipment from other manu¬ 
facturers. Real-time clocks, 
digital to analogue converters, 
musical synthesisers and other 
specialised items are available 
off-the-shelf. With the addition 
of Digital Research’s CP/M 
operating system, access to a 
huge library of application soft¬ 
ware is opened, including that of 
Lifeboat and Associates. 

The most popular and useful 



of these packages would be 
‘Wordstar’, which is a menu- 
driven visual word processing 
system. Having run ‘Wordstar’ 
on a Horizon it is easy to see why 
this is one of the most popular 
application software packages 
in Australia — it provides a word 
processing ability as good as if 
not better than ‘stand-alone’ 
systems selling for $15 000+. 

The Televideo CRT display 
terminal (TV1-912) proved 
clean and easy on the eyes, with 
none of the flickering associated 
with some terminals. The 
1 920-character screen capaci¬ 
ty, formatted 24 lines by 80 
characters of both upper and 
lower case letters, provides for 
considerable text-holding capa¬ 
bility and easy TAB setting for 
figures, etc. Standard QWERTY 
key pattern was both welcome 
and comfortable to use, even for 
an amateur typist. Commands 
were easily executed, with no 
fiddling around on too many 
shift locks and no lock-ups. 

OKI’s Microline 809x7 dot 
matrix printer churned out a 
remarkable 80 characters per 
second of good quality print 


with no paper alignment prob¬ 
lems for the continuous sheets 
provided and no desire to eat 
paper, as some of these smaller 
printers are apt to do. 

The Northstar gives amazing 
flexibility as a system, providing 
a huge range of applications for 
the serious hobbyist, small 
business user and also as an 
intelligent terminal for either 
minis or mainframes in a 
large commercial network. The 
standard technology lends itself 
to all sorts of innovations. 

Andrew Wong of Amcomp 
Systems has designed an inter¬ 
face board for a micro thermal/ 
electrostatics receipt printer, 
together with cashdraw opening 
through software. 

For a complete system, 
priced at less than $7 000, the 
Northstar is astounding — giv¬ 
ing fast performances that 
challenge a number of other 
systems selling at twice the 
price. The Northstar is both 
flexible and application- 
oriented, and it is little wonder 
that it has taken on so readily in 
the Australian market 

Elaine Ray 
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44-column 

printer/plotter 

Gulton Industries have dev¬ 
eloped their Microplot 44 
thermal graphic printer 
for use with microprocessor 
based systems. 

The new printer/plotter in¬ 
corporates a fixed head design 
using thick film linear dot array 
technology. It is available as a 
desk top text printer or in a panel 
mounted data logging version. 

Both versions will accept ana¬ 
lytical and computational data 
in digital form and plot the 
data, print the grid and scale, 
annotate the data with alphanu- 
merics and print alphanumeric 
text with both X and Y axis 
orientation. 

Microplot 44 will print the full 
set of 96 ASCII characters, over 
44 columns, with 256 dot reso¬ 
lution. Double height and 
double density characters are 
also possible. 

Microprocessor based elec¬ 
tronics provide a fully 
programmable graphics inter¬ 
face, which allows the mixing of 
a variety of printing and plotting 
capabilities. 

For more information, con¬ 
tact Technico Electronics at 
P.O. Box 50, Lane Cove, NSW 
2066; (02) 427-3444 or P.O. 
Box 520, Clayton, Vic 3168; 
(03)544-7833. 



IT’S A WATER-COOLED INTEGRATED 1C ! 

The new IBM 3081 packs more than three quarters of a million logic circuits into four compact 
packages, each approximately 600 mm square and 75 mm thick. 

Within the 3081, two distinct processors, in a dyadic (paired) design, operate at 26 nanoseconds 
under the system’s control program, which both provides high performance and improves avail¬ 
ability with the interchangeability of workloads. 

As many as 118 silicon chips are sealed in the new IBM-designed module, with metal pistons 
pressing lightly against each chip and conveying heat to a metal plate in contact with a circulating 
chilled water system. The chips are customised by special IBM tools that use beams of electrons to 
connect the three levels of wiring on the chip’s surface. Up to 704 circuits are contained on each chip. 

Inside the module, the chips are fixed to a ceramic carrier, each of which has up to 33 layers and 
about 121 m of internal ‘wiring’ for signal connection and power distribution. 

The modules are mounted on a new type of multilayer circuit board, also developed by IBM. It 
provides power and signal distribution functions previously contained in a number of separate 
cards, boards and cables. For rapid servicing, modules can be easily removed from the board and 
replaced. 


Viscount Electronics in N.Z. Data encryptor/decryptor 


Viscount Electronics, a division of Viscount Printing and 
Publishing Co Ltd, have opened a microcomputer shop in 
Palmerston North, New Zealand. 


The firm has been appointed 
distributors in New Zealand for 
Instant Software of the USA, and 
carries TRS80, CBM, Apple, 
Heath and Sorcerer software, for 
which dealer enquiries are 
invited. 

Viscount have also intro¬ 
duced the System 80 16 K 
microcomputer, which is 
compatible with TRS80 Level II 
software, as well as stocking the 


Commodore range of micro¬ 
computers. 

There is a large range of 
software for business and 
educational use, and the shop 
also displays most popular 
micro magazines and books. 

Contact Frank Goldingham 
at 306-308 Church Street, 
Palmerston North, New 
Zealand. 


Electronics Research Australia’s data encryption/ 
decryption unit is a medium-speed data security device for 
the encryption or decryption of serial stream data up to 
19.2 K bits/sec. 

The unit is normally connected between a VD(J and the 
appropriate modem for attachment to telecommunications, lives 
and the like. 

Its applications are in such areas as: electronics fund transfer in 
the banking and financial industry; transaction oriented systems; 
communications systems involving sensitive information transfer; 
word processing and electronic mail systems; access security for 
mainframe computer systems; security of systems involving 
personal/individual information. 

For further information contact ERA, P.O. Box 500, Fyshwick 
2609 ACT. (062)80-6911. 
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NorthStan Computers 



with CP/M Operating System 

$4995 plus sales tax if applicable. 

30MB Hard Disk with Controller 

$9995 plus sales tax if applicable. 


AMCOMP SYSTEMS 

PO BOX 214, SEVEN HILLS, NSW 2147. 
TELEPHONE (02) 624-3509. 


HDfTlE COITIPUTER 


INCLUDING COLOUR MONITOR 

ImagInation 

1CH,NE $995.00 



INCLUDES 

• Colour monitor 
• 9K RAM computer 
) 5 in 1 power supply 
• Basic ROM-Pack 
• Technical and language 
manuals 

• 3 months warranty 


I RADIO PARTS 


IM-1. Your life will never be the same — two great 
achievements — a powerful state-of-the-art personal 
computer and a thrilling home entertainment centre in one 
single package. 

• User-programmable in BASIC. 

• With loads of optional pre-programmed software for 
educational entertainment and home and personal 
management. 

• Features — 9K RAM, 14K ROM • 53 key typewriter-style 
keyboard 32 characters x 16 line screen format • Alpha 
numerics in 3 colour modes with up to 8 colours • Built-in 
sound synthesizer with a range of 3 octaves including flats 
and sharps • Six function built-in cassette tape deck • 2 
game-style hand-held controllers • Unique shift key for 
“BASIC keyboards” • Expandable for floppy disk, printers 
and more. 


GROUP 


562 Spencer Street, West Melbourne. Phone (03) 329-7888. 
1103 Dandenong Road, East Malvern. Phone (03) 211-8122. 


COMMODORE AND MICROPRO DESIGN 
JOIN FORCES! 

MicroPro Design is now able to offer the Commodore microcomputer systems at 
prices you can afford! We specialise in the design and manufacture of custom 
microcomputer equipment and have turned our efforts to the CBM and PET. 

A few of the current devices now available for use with CBM and PET: 


IEEE488 RS232 INTERFACE.$350.00 

IEEE488 — CENTRONICS INTERFACE.$250.00 

IEEE488 — DIABLO (RICOH, QUME).$420.00 

IEEE488 — MICROCON INTERFACE.$200.00 

CITOH PRINTER (80 COL. 125 CPS WITH INTERFACE).$970.00 

DIABLO W.P. PRINTER (WITH INTERFACE).$3,500.00 


Above prices include all cables and connectors where applicable but do not 
include sales tax. (Dealer enquiries invited). 

Write or call for prices on all the Commodore equipment. 

MicroPro Design Ply. Ltd. 

SPECIALISTS IN THE DESIGN AND MANUFACTURE 
OF MICROPROCESSOR BASED EQUIPMENT. 



P0 Box 153, North Sydney, NSW 2060, 
Australia. Suite 205, Wentworth House, 
6-8 Clarke Street, Crows Nest, NSW 
2065. Telephone (02) 438-1220. 
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For Sorcerer Apprentices 

We apologise for leaving Sorcerer apprentices to their own 
devices in the January issue of ETI, but due to speeded-up 
deadlines over Christmas the column didn’t reach us in time 
for publication. We hope no one got into a Mickey Mouse 
situation as a result! 

This month’s column is entirely dedicated to the novice 
and deals mainly with Exidy Standard Basic. 1 remember all 
too well my initial experiences and frustrations, largely due to 
the poor documentation supplied with the Sorcerer and my 
own lack of experience. 1 hope the following will be of 
assistance in similar situations. 

Q. What’s the difference between ‘CLEAR’ and CLEAR ? 

A. The black key clears the screen and generates an SN 
(Syntax) error when followed by a CR (Return). This SN 
error is rather annoying, but clearing the input buffer with 
an ‘@’ sign before entering the next line will overcome the 
problem. The second ‘CLEAR’ (Graphic A) is a BASIC 
function. This command clears the data area (eg. A$, A, 
B, etc.) and does not clear the screen. Using the second 
‘CLEAR’ will eliminate all data in your program and is 
used at the beginning of a program to allow a fresh start of 
the program. Use ‘PRINT CHR$( 12)’ to clear the screen in 
programs, 

Q. What’s the difference between ‘LET’ A = 2 and A = 2? 

A. No difference at all. There is no need to use the LET’ 
statement. In fact, most BASIC compilers do not require 
‘LET’ any more. The statement is kept to allow old 
programs to run on the newer compilers. 

Q. What’s the difference between a string and a numeric data 
field? 

A. A numeric data field can be manipulated with most 
mathematical functions and is regarded as a number. A 
string can be any character(s), number(s) or letter(s). No 
mathematical functions can be performed on strings, but 
some powerful string handling commands make pro¬ 
gramming tasks a lot easier. Note that Exidy Standard 
Basic differentiates the first two characters of the name 
you give a string. For example, TEST$ is assumed to be 
the same as TEST1$ or COUNTER is the same as 
COLOUR. The best way to avoid confusion in pro¬ 
gramming is to put a remark after the first definition, eg: 
10 Cl = 10: REM Cl = COLOUR 
20 C2 = 3: REM C2 = COUNTER 
30T0$ = ‘ABCDE’: REM Test 
40 T1 $ = ‘abcde’: REMtestl 

P.S. I managed to secure a machine language program 
which will allow you to remove all the remarks in a 
program. It will appear in next month’s column. Thus it is 
not a good practice to have GOTO’ or GOSUB' state¬ 
ments to lines which include remarks only, as the said 
program deletes these lines, thereby generating an error. 
Q. How can 1 stop word wrap-around on my printer after the 
64th character? 

A. Include the following lines in your program: 

10 INPUT ‘How wide is your printer’; WD 
20 POKE 322, WD 

This will set the width of both printer and screen to 
whatever you nominate. Note that if WD = 0 you will have 
double spacing on your screen, which makes reading of 
listings, etc., a lot easier. 

Q. How can I convert a hexadecimal number to a decimal 
number? 


A. The following program does the job for you. X$ contains 
the hexadecimal number. 

200 INPUT ‘enter hexadecimal number’; X$ 

210 X=0 

220 FOR 1=0 TO LEN(X$)-1 
230 A=ASC(MID$(X$,LEN(X$)-I,1)) 

240 IFA> 57 THEN A=(A AND 95)-7 
250 A=A-48 

260 IFA > 150RA < 0THENPRINT ‘INVALID HEX 

NUMBER’:END 

270 X=X+A*16 AI:NEXT I 

280 IF X >32767 THEN X=INT(X+.05)-65536 

290 PRINT ‘hex.’X$;’ = ‘;X;’dec.’ 

300 GOTO 200 

Q. What’s the difference between ‘INPUT’ and ‘INP’? 

A. INPUT is used to interrupt a program and allow the user to 
enter data (see above). INP is used to scan the status of a 
port. For example, you can test if your printer is 
connected: 

10 PR=INP(255) 

20 IF PR = 255 THEN PRINT Printer not connected or 
busy’ 

or you can scan the same port until the printer is available: 
10 PR=INP(255) IF PR=255 THEN 10 
20 PRINT ‘Printer ready now’; 

This is handy to stop the program from locking up’ if a 
printer routine is called without actually having the printer 
connected. 

A.P.F. Fry 


DETAIL 

DRAFTSPERS0N 


A skilled draftsperson, experienced in 
electrical and mechanical drawing, 
is urgently required. 

The work necessitates a person 
who is independent and self-motivated, 

4* and who can work alone without supervision. 
The preferred age is 21-26. 

Good remuneration is there 
for the right person. 

Please contact 
Maree 

31 -1016 (bus. hours) or 519-6947 (ah.) 
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CTlEnSfl COfTlPUTERS 

Suite 3, 454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-6150. 





FINDEX, The Real Computer 


THE WORLD S FIRST 
PORTABLE MICROCOMPUTER 
Battery or mains operated 

RAM 48K to 2 megabytes, bubble 
memory to 2MB, gas plasma display, 
optional audio, printer, mass storage 
mini floppys to 800K bytes, hard disk to 
195 megabytes, acoustic coupler, 
S-100 bus, battery optional, CPU with 
real time clock. For dynamic 
businessmen on the move. Ideal for real 
estate agents, insurance brokers and 
accountants. 


Intelligent Video Terminal Systems 


Powerful, multi-purpose microcomputer systems. 


BUSINESS SYSTEMS 

Priced competitively from as low as $45.00 p.w. lease cost includinq 
sales tax and software. 

TYPICAL APPLICATIONS 

Debtors ledger and statements, creditors ledger and remittances, 
general ledger and trial balance, order entry/invoicing, sales analysis 
payroll/wages, enquiry, word processing, mailing, record keeping, 
ledger card, doctors office, real estate, agency accounting, hotel/motel 
accounting, branch office accounting. 

Also: 

Facilities management consulting. 

Software and computer sales. 

Computer data preparation. 


mEnsfl 


G.F. 1000 

BASIC SPECIFICATIONS 

CPU 8080 and Z80 operating at 4MHZ. 64K bytes Dynamic RAM expandable to 2MB storage 
bytes of unformatted data on two double density drives. Optional external hard disk storage can 
be connected using the optional S-100 Bus. Floppy Disk. All modules mounted to base. CRT in a 
rigid aluminium frame. Disk Drive assemblies are mounted into special brackets for ease of 
servicing. 


WINCHESTER DISK 

26MB of Winchester Disk complete with controller and easy backup. Disk has 
special capacity to only back up files accessed during the last period. Disk 
operating system CP/M. 

OPTIONAL SOFTWARE 

FORTRAN, COBOL, BASIC. 

Application packages. Extensive software development tools are available 
from leading software vendors, including software for the following 
applications: payroll, accounts receivable, accounts payable, inventory 
control, general ledger and word processing. 

Mensa computers provide a service network throughout Australia at major 
service centre locations to minimise response time to service calls. To ensure 
that equipment will operate at peak performance, engineers and technicians 
are trained to ensure the highest possible standard of service. 





/ 
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For 2650 enthusiasts 

This information was sent to ETI by the 2650 Enthusiasts 
Group and written by Brian L. Young of Traralgon Vic. Called 
Rytmon, it is information on an amateur-orientated ROM, for 
RTTV use, and is written for memory location 1400 in page 
zero, using RAM from 0400 upwards. 

There are 13 commands: A, B, C, E, F, H, I, O, Q, R, S, T, Y. 
Unless otherwise stated, XX’ is any hex pair between OO’ and 
F F. 

Use the commands as follows: 

G1400 (CR) 

This will get you into the command handler and will prompt 
with “ = 

A(XX) 

Will pick up the callsign from the buffer and send it twice, then 
DE, then your callsign twice. It will do this as many times as 
entered at XX. It will then CR/LF, and send TEXT 
FOLLOWING’. 

B 

This will print, to the screen only, the callsign contained in the 
buffer. If you have not entered a call, it will print empty. 

C(XX) 

Will send ‘CQ’ six times, then DE, then your call six times. It will 
do this as many times as entered at XX, then CR/LF followed by 
PLEASE KKK. 

E 

This is used at the end of each over. It picks up the call from the 
buffer, sends it once, then DE, then your call once, then 
PLEASE KKK’. 

F 

Same as ‘E’ but instead of PLEASE KKK' it sends SK SK SK’. 
Used at the finish of a QSO. 

I 

This allows you to input a message to memory starting at a 
predetermined 0500. This can be done while your QSO station 
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is sending to you. End your input with CR/LF, then ETX’ (Hex 
03) or CONTROL C’. 

O(CR) 

This will output the message in memory until it finds the ‘ETX’. 

H 

Will send your QTH details that will be stored in place of the 
58’s in the program. The text must end with CR/LF and ETX’. 

Q(XX) 

Will send THE QUICK BROWN FOX’ etc. as many times as in 
XX, then will send CR/LF. 

S 

This allows you to store a callsign in the buffer. (Eg. the call of a 
station you see calling CQ). This is the buffer that is called by 
each of the programs that call the buffer. Terminate entry with 
ETX’. 

T(XX) 

This allows you to call a specific station. It picks up the call from 
the buffer and sends it twice, then DE, then your call three 
times, then does a CR/LF followed by PLEASE KKK’. 

Y(XX) 

This will send a complete line (64 characters) of RY’s, as many 
times as entered at >0(. 

R 

This can be used as a reply command. It first calls the callsign 
from the buffer and sends it twice, then DE, then your callsign 
twice, then goes straight to the output program. 

ESC 

Will immediately return you to your normal monitor control. 
Enter your callsign between 160D and 1613. If your call is only 
five characters long, put in an extra space (20). 

Your address text area is between 148A and 14A6. It must start 
with CR/LF and end with CR/LF and ETX. 

The baudot routines in this ROM are timed for 45.45-baud and 
are output via bit-7 of port-D. The program allows simul¬ 
taneous printing to the VDU screen via the normal flag. 
Following is a hex listing of this ROM. 
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COSMAC VIP COMPUTERS 


$139 

ASSEMBLED* 
TESTED & 
GUARANTEED 



Build a computer system, one board at a time! Start at this 
very low price and expand as you learn up to COLOUR and 
FULL BASIC. 

FEATURES 

• RCA 1802 Microprocessor • ROM operating system • 1K Bytes 
of Static RAM. Expandable on board to 4K, off board to 32K, and 
with more select logic to 64K. • Video output to monitor, or via an 
RF modulator to a TV • CHIP-8 interpreter language or machine 
language programmable. CHIP-8 has you programming the very 
first night! • Cassette interface — 100 bytes/sec • Audio Tone 
Generator • Hexadecimal keypad • Single 5 volt operation 

• Instruction manual, with games, schematics, CHIP-8 and much 
more • 7 day money-back guarantee • 3 month parts and labour 
guarantee • Ideal for low cost control applications • Thousands 
sold in USA. 

‘User need only connect cables and speaker (supplied), a power 
pack, regulator and modulator (optional). 


OPTIONAL ACCESSORIES 

User Guide — additional information for the beginner and the 
newcomer to CHIP-8. Recommended. 


Expansion Kit — extra RAM, and full expansion facilities enabling 
the use of the following: 


Memory (RAM) Boards 
Sound Generator — 256 note 
Stereo Music Synthesiser 
Quadraphonic Expander 
Board 

ASCI I/Numeric Keyboard 


EPROM Board 
EPROM Programmer 
Auxiliary Keypads 
Tiny BASIC (Integer) 

Floating Decimal Point BASIC 
(16K!) 


Colour Board (PAL) and Interactive Data Terminal — coming 
soon. Software — The U.S. User Group has already gathered 
hundreds of programmes, applications and hardware ideas. Sev¬ 
eral books have been published, in addition to RCA’s own manu¬ 
als. 

Phone Cash-on-delivery (i.e. collect at P.O.) orders accepted. 
Tax exempt price of VPIII for students, colleges, schools etc. $126. 
Other prices as listed. 


J.R. COMPONENTS PTY. LTD. 

P0 Box 128, Eastwood, NSW, 2122. 
Phone (02) 85-3385. 

Units are ex-stock. Cut out or copy coupon. 


( ) VPIII Microcomputer $139.00 $. 

( ) Power Pack and Regulator $10.00 $. 

( ) User Guide Manual $5.00 $. 

( ) RF Modulator Kit $5.00 $. 

( ) Post, Pack, Insce — Cash Orders $3.00 $. 

( ) Post, Pack, Insce — C.O.D. Orders $5.00 $. 

( ) Priority Paid Mail (Optional Extra) $2.00 $. 

TOTAL $. 


Name.Signature. 

Address. 

.Postcode. 

Phone No. Home.Work. 

I understand that this order is subject to a 7 day money back 
guarantee. eti 2/81 



FANS 

FOR 

• COMPUTERS 

• ELECTRONIC SYSTEMS 

• DATA PROCESSORS 

• PHOTO COPIERS 

• INSTRUMENTATION 

• YOUR SPECIAL EQUIPMENT 



Range of application: Fans for cooling, ventilation and 
de-aeration of electrical and electronic units and systems 
such as electronic data processing systems with all external 
units needed, automatic booking machines, business 
machines, measuring instruments, appliances of wireless 
engineering, photo copying equipment, acoustic 
instruments, high frequency generators, clean air cabins, lift 
cages, welding equipment, motors and generators (additional 
ventilation). 


From your service oriented distributor: 

INSTANT COMPONENT SERVICE 

MARKETING DIVISION OF 

STC-CAN NON p c tTlt°d nents 

248 Wickham Road, Moorabbin, Victoria 3189 

MELBOURNE 555-9566 SYDNEY 693-1666 

BRISBANE 44-6667 ADELAIDE 268-7088 
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COMPUTER CLUB 

AND USER GROUPS DIRECTORY 

SECTION 1 — arranged by districts 
Adelaide 

South Australian Microprocessor Group Inc. P.O. 
Box 113, Plympton, SA 5038. (08) 278-7288. Meets 
at 7.30pm on the second Friday of each month at 
Thebarton High School, Ashley St., Thebarton. 

Armidale 

New England Computer Hobbyists Club, c/- Union, 
University of New England, Armidale, 2351. 

Brisbane 

IREE Microcomputer Interest Group, P.O. Box 81, 
Albion, Old 4010. (07) 356-6176. 

Brisbane Youth Computer Group. 14 Cupama St., 
Algester Old 4115. 

Queensland Sorcerer Users (QSU), sec. Ian 
Branch, 41 Chuter St., Stafford Heights, Old 4053. 
(07) 350-2889. 

Canberra 

Microprocessor Special Interest Group (MICSIG), 
P.O. Box 446, Canberra City ACT 2601, (062) 72- 
2237. 

Essendon 

Victorian O.S.I. Users Group, c/- Ian Eyles, 10 
Forbes St., Essendon, Vic. 3040. (03) 375-3478 a h. 

Geelong 

Geelong Computer Club, c/- Ian Stacey, (052) 
22-1455 (business hours). Meets 2nd Thursday of 
each month at Tybar Engineering, Hampton St., 
Newtown, Geelong Vic 3220. 

Gosford 

Minicomputer Interest Group, P.O. Box 525, 
Gosford NSW. 

Hobart 

Tasmanian Electronic and Microcomputer Oriented 
Society (TEMOS), (formerly Darth Amateur 
Computer (and Electronics) Society), 4 Melinga 
Place, Taroona, Tas. 7006. 

Small Computer Users Group, P.O. Box 474, Sandy 
Bay, Tas. 7005. Phone Steve on 23-2211. Meets on 
first Tuesday of each month at Computer Centre, 
Elizabeth Matriculation College, North Hobart. 

Melbourne 

Microcomputer Club of Melbourne (MICOM), P.O. 
Box 60, Canterbury Vic 3126. Meets on third 
Sunday of every month at AMRA Hall, Willis St., 
Glen Iris, opposite Glen Iris Railway Station, at 2 pm. 

Monash Personal Computing Club, c/- Union 
Building, Monash University, Clayton Vic 3168. 


Newcastle 

Newcastle Microcomputer Club, c/- Dr. Peter 
Moyland, Dept, of Electrical Engineering, University 
of Newcastle, Newcastle NSW 2308. (049) 68-5256 
(office), (049) 52-3267 (home). 

Orange 

Bruce Carroll. (063) 62-8703 or Neville Wilde (063) 
31-5809 or write c/- P.O. Box 1117, Orange 2800. 

Perth 

Western Australian Computer Enthusiasts Group, 
c/- R. Langlois, Memorex Pty Ltd, 49 Haty St., 
Subiaco WA 6008. Meets last Monday of each 
month at 7.30pm at Taimac Video Corporation, 1st 
floor, Cnr Newcastle and William Streets, Perth. 

University Computer Club, Room 217, Guild 
Building, Guild of Undergraduates of WA, Crawley, 
WA 6008. (09) 380-2297. 

Sydney 

Microcomputer Enthusiasts' Group, P.O. Box 3, St. 
Leonards NSW 2065. Meets at WIA Hall, 14 
Atchison St, St. Leonards, on the first and third 
Mondays of the month at 8pm. 

IREE Microprocessor Group, c/- Dr. Barry Madden, 
School of Chemical Technology, University of NSW, 
P.O. Box 1, Kensington NSW 2033. (02) 662-2423. 

Marrickville Microcomputer Society, c/- 26 Malakoff 
St., Marrickville NSW2204. (02) 569-5689. 

Manly Micro Interest Group, c/- Lionel Hirning, (02) 
98-7338 or Ron Bloom (02) 938-1476. Meets 2nd 
Monday of each month at Manly Youth Centre, 
Kangaroo St, Manly NSW. 

Wagga Wagga 

c/- David Aleksic, P.O. Box 186, Wagga Wagga 
NSW 2650. 

Wollongong 

Wollongong Computer Club, c/- Gary Nelson, 220 
Farmborough Road, Farmborough Heights, NSW 
2526. (042)71-4054. 

NEW ZEALAND 
Auckland 

The NZ Microcomputer Club, P.O. Box 6210, 
Auckland 1, NZ. 

Christchurch 

c/- Paul Campbell, 50 Francis Ave, Christchurch, 
NZ. 

Wellington 

Wellington Microcomputer Club, P.O. Box 1581, 
Wellington, NZ. 

SECTION 2 — arranged by processor or 

computer 

Apple II 

Apple II Users Club, c/- Computerland Australia Pty 
Ltd, 55 Clarence St, Sydney 2000. 


Compucolour II 

Compucolour II Users Group, c/- The Logic Shop, 
91 Regent St, Chippendale, NSW 2008. (02) 699- 
4919. 

Compucolour II Users Group, c/- The Logic Shop, 
212 High St, Prahran, Vic 3181. (03) 51-1950. 

Commodore 

Commodore Computer Users Association, P.O. 
Box 4721, Sydney NSW 2001. 

Commodore Computer Users Association, P.O. 
Box 60, Clarence Gardens, SA 5039. Phone Earle 
Rowan on (08) 297-7253. Group meets at 7.30 pm 
on the first Tuesday of each month, usually at the 
Adelaide University Union Building. 

Exidy Sorcerer 

Exidy Sorcerer Users Group, c/- Frank Schuffelen, 
66 Porter St, Templestone Vic 3106. 

Sorcerer Users' Group, P.O. Box 43, Peakhurst 
NSW 2211. Meets at WIA Hall. 14 Atchison St, St 
Leonards, 4th Monday of every month. Workshops 
on 1st Friday of odd months, 2nd Friday of even 
months. 

North Star 

North Star Users Group. P.O. Box 156, Carnegie, 
Vic 3163. 

Sord 

SMUG — Sord Microcomputer Users Group, c/- 
Emmanuel Cargakis, 4/8 Clarkson Avenue, 
Brighton, Vic. 3186. 

T159 

T159 User Exchange Service, c/- Serge Petelin, 95 
Gerler St, Bardon Old 4065. (07) 450-2026. 

TMS9900 

Australian 9900 Users Group, P.O. Box 835, 
Melbourne Vic 3001. Barry Day. (03) 661-2523 
(business hours). 

TRS-80 

TRS-80 Users Group, c/- G.F. Stevenson, 34-36 
Sturt St, Adelaide, SA 5000. (08) 51-5241. Meetings 
1st Thursday of every month at address available 
from the above. 

TRS-80 Users Group, c/- Les Kinch VK2BBD 128A 
Booralle Duffys Forest NSW 2084. (02) 450-2026. 

2650 

Australian 2650 Users Group, c/- Applied 
Technology, 1A Paterson Ave, Waitara, NSW 2077. 

2650 Enthusiasts Group, c/- Brian Young, 115 Grey 
St.. Traralgon, Vic. 3844. (VK3BBB). 

8080/8085/Z-80 

AT-80, c/- Rod Whitworth, Planet Three Systems, 
47 Birch St. Bankstown NSW 2200. 


> 

COMPUTER IMPORTS PTY. LTD. AND PETER HARTLEY SOFTWARE 

have joined forces and are now trading jointly as . .. 


The Great Australian Byte 

mail order microcomputing. 

Your overseas connection — for the very best in hardware! 

Your local connection — for the best software to run on it! 

For a copy of our latest price list write to us at 

PO BOX 7, PORT ADELAIDE, SA. 5015. 

Where the best brains in the business get their heads together. 

Or phone (08) 268-8065 during office hours. 

_____ J 
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E-X-P-A-INI-D 


YOUR 


AT LAST! THE 


NEW SYSTEM 80 

Here's what 

it can do for your System 80: 


S-100 EXPANSION INTERFACE 


Give you a standard Centronics parallel printer 
port. (Suits most printers including our Dot Matrix 
(X-3255) and Daisy Wheel (X-3265) printers. 

Give you an RS-232C port with full 'handshaking' 
logic for connection to modems, etc. 

Give you the option of fitting extra memory: fit a 
RAM CARD with another 16K or 32K (available 
separately) — plus you can still fit another S-100 
add-on board. 


Give you a floppy disk controller (up to four 
drives) with external data separator for improved 
reliability 

Gives you the ability to use a cheap teleprinter 
instead of a parallel printer. Save a bundle! 

Gives you S-100 compatibility: so you can use 
many of the peripherals from hundreds of manu¬ 
facturers: why be tied to one source of supply? 


AND IT’S $$$$ CHEAPER THAN TANDY! 


Apart from the massive savings on the 
computer itself, our expansion unit is over 
$119 less than Tandy's (theirs is $618.95 
including RS-232C interface). And it offers 
you much more! 


Sent anywhere in Australia for $6. 
Below cost! 


Cat X-4010 


ONLY 

$4ggoo 

Terms available to 
approved applicants 


16K RAM CARDS TO SUIT 
S-100 INTERFACE 

Comes with 16K fitted; with room for another 
16K. You can have a 48K computer! 

And the savings can be massive! 

Card (including 16K RAM) „ ... R .... .. 
(Tandy charge $220.00!) A-4Ulb $1S9.UU 


Second 16K RAM 
(Tandy charge $220.00!!) 


X-1186 $59.95 


IF ALL YOU WANT IS A PRINTER INTERFACE . . . 


We've got this economical parallel interface 
allowing you to run any Centronics-type 
printer direct from the System-80 — no 
expansion interface needed. And again, the 
price is a big saving over Tandy's! 


Printer Interface: 
Cat X-4013 


150 


Connecting Cable: 
(suits Printer Inteface 
or S 100 Interface) 


$' 


50 


Cat X-4014 


DICK SMITH 

Electronics 


SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 
























NEW 

CRYSTAL MARKER 
OSCILLATOR 



Marker frequency from 2MHz to 20MH 

Manufacturer* of 

PIEZO ELECTRIC CRYSTALS 

Contractors to Federal and State 
Government Departments. 

REPRESENTATIVES: 

NSW: J. E. Waters. 

11 Salisbury St. Botany. 2019. 

Ph 666-8144. 

SA: R.W. Electronics, 

51 Wood Ave, Riddleyton. 5008. 

Ph 46-4571. 

QLD: Fred Hoe & Sons P/L, 

246 Evans Rd. Salisbury North. 
Brisbane. Ph 277-4311. 

WA: Westest Electronics. 

71 Jean St, Hamilton Hill. 6161. 

(Mail only) Ph (09) 337-6393. 

TAS: Dilmond Instruments. 

PO Box 219, Bellerive. Hobart. 

Ph 479-47-9077. 

Send SAE for new catalogue or quote for 
your requirement s. 


Bright Star 
Crystals.^ 

PO Box 42. Springvale. 

Ph (03) 546-5076 Telex AA36004 




General Instrument’s Keyboard Division has combined state- 
of-the-art microprocessor technology with the reliability and 
simplicity of capacitive keys to create a highly flexible, low cost 
keyboard for OEM’s and hobby projects. 


The C70-MGP is chock full of features like 4 level ASCII encod¬ 
ing, serial and parallel outputs, N-Key rollover, provision for 
RS232 and 20MA loop connection, cursor control and user 
definable keys and programmable baud rates, all for around 
$150, plus tax. At a dealer near you. 

AUTHORISED DEALERS: Sydney (02) E. & M. Electronics 51-5880. 
A.E.D. 632-6301. Applied Technology 487-2711. G.E.S. 439-2488. 
Melbourne (03) Sontron Instruments 568-4022. Ellistronics 602-3282. 
Stewart Electronics 543-3733. Newcastle (049) G.L. Electronics 69-5424. 
Brisbane (07) Baltec Systems 36-5183. Zero One Electronics 36-5144. 

ACT (062) Ortex 82-4995. Adelaide (08) Rogers Electronics 
42-6666. Perth (09) Micro Controls 325-2444. New Zealand 
Southmark (9) 798-078. Design Electronics 638-5702. 

daneva control pty.ltd. 

66Bay Road. Sandringham, Vic., 3191. Ph: 598 5622 Telex: AA34439 
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SPECIALS: See us for teletypes, video terminals and printing 

terminals, including a Silent 700 with acoustic modem. 

WRITE FOR OUR NEW, FREE 1981 CATALOGUE. 


Trading hours Monday to Saturday 9am — 6pm. 


ACOUSTIC ELECTRONIC DEVELOPMENTS PTY LTD 


MICROCOMPUTER 
PRODUCTS 


130 Military Road, Guildford, 
NSW 2161. Phone (02) 632-6301, 
(02) 632-4966. Telex AA70664. 


Prices: ASSEMBLED. $309.75 .$295.00* 

UNKIT. $236.25 .$225.00* 

’INTRODUCTORY OFFER FOR FEBRUARY ONLY. 


GODBOUT IEEE Z80 CPU CARD 
S100 


Up to 8K on board ROM. 
2 sockets for 2716/32 
or RAM equivalents 


Independent wait states for: 

I/O, memory and instruction fetches 


Provision for 
Front Panel 


The usual great 
PCB plated through 
solder masked and 
silkscreened 

PRICING AND DEFINITION 


Gold edge connector 


ROM on all pages or 
just Page O 


Address selectable 
Jump Start 


• RESPONDS TO SI 00 VECTORED INTERRUPTS VI0 TO VI7 WITH 
RESTARTS 0 TO 7. FULLY MASKABLE. 

• RUNS AT 2 OR 4 MHz. 

• ONE OF THE FIRST Z80 CPU CARDS TO IEEE 696.S1 00 STANDARD 

• MEMORY MANAGER TO EXTEND MEMORY 16 MEGABYTES. 
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Don’t play games 
with your company’s money. 


Our entry level computer system is the first step in 
a full range of computer products. Not the last step in 
a full range of computer games. 

We call it VIP. The Vector Intelligent Partner. And 
with a price of just $4200, you can’t get more computer 
for your money. 

VIP has all the assets and none of the liabilities of 
other entry level systems. It starts off with a lot more 
disk capacity. It has the same computational power, uses 
the same software as our larger systems, and can 
be upgraded at any time. So you avoid the 
expense of new hardware and software when 
you outgrow your current system. 

You’ll be able to do low cost word processing, 
mail list sorting, database management and 
accounting. You can even do software 
development. 

VIP is perfect for salesmen, real estate 
brokers, insurance agents, small business 
owners and corporate department heads. 

Because at Vector, improving your business is the 
best way to improve our business. 



Economy Sized Computers " 

Australian Distributor 

SHI DICKER DMA PROJECTS Pty Lid 

'51 Carom tod Gsriogtsh NOT TO 4707 524 5639 Telex 70182 
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The big Apple 

For those looking for a little more than just a hobby 
computer, the Apple (with a few add-ons) may be the 
answer. Phil Cohen takes a bite... (byte ?) by Phil Cohen 


IN REVIEWING a 'hobby’ computer, 
there’s usually not much to say. 
Mention some of the features this 
machine has which others don’t, point 
out some of the things which would have 
been nice to have seen included, figure 
out what the manufacturer had to leave 
out in order to get everything into the 
price. .. 

This is not the case with the machine 
I’m reviewing this month — it’s an 
Apple, but not just an Apple. Its full title 
is 'Apple II Plus’, fitted with a 'language 
card’ and a disc drive. It also arrives 
with some very impressive software 
packages. 

The case for the defence 

Most screenless machines these days 
use a moulded plastic case — so does the 
Apple. The difference here is that it’s 
built with a removable 'hatch’ in the 
top. Just grab hold of the back edge of it 
and pull and ... hey presto! Laid out in 
front of you is the main pcb, complete 
with lettering identifying all the parts. 

Starting from the top, the eight edge 
connectors are the Apple’s 'mother 
board’, into which a variety of goodies 
can be plugged. The Apple in the photo 


is fitted with (at the left) a 'language’ 
card (more on that later) and (at the 
right) a disk controller. The ribbon 
cable leading through the slot at the 
back of the case goes to the diskdrive 
itself. 

The rather large chip just below the 
edge connectors is the 6502 micro¬ 
processor. Next come six ROM sockets, 
followed (in the white box) by the RAM 
area. 

The full addressing capability of the 
6502 is 64K, and the machine pictured 
has a full 64K of RAM: 3 x 16K rows of 
RAM on the main board, and a further 
16K on the language board — which can 
be called in to replace the system ROM 
when a lot of memory is required (i.e: 
when running compilers — thus the 
name 'language board’). 

At the bottom left is the Apple’s 
speaker. Not just a 'beeper’ — a speaker, 
which can be used to play tunes, give 
sound effects, or what-have-you. 

Above the speaker is the power 
supply; as the manual takes pains to 
point out (it gives the patent number) 
this is not just any old power suply — it’s 
a switching power supply. (This was 
why I wondered if the box was empty the 


first time I picked it up — no bulky 
50 Hz transformer.) 

Next comes the keyboard — nice feel 
to it, but a little 'light’. The keys have 
something of a hair trigger — they 'go 
off at the top of their travel. No problem 
for two-fmgered typists, though. 

The upper right-hand corner of the 
board holds the miscellaneous I/O — 
video output, cassette input and output, 
three software-testable TTL inputs, 
four software-settable TTL outputs . . . 
oh, and four analogue inputs! 

Each analogue input circuit is de¬ 
signed to take an external variable 
resistance connected to +5 V. Under 
software control, a capacitor is charged 
through this external resistance, and 
the time taken for it to charge gives the 
value of the resistance. It’s not accurate 
to umpteen bits, but for games applica¬ 
tions it’s more than accurate enough. 
(Other applications, too). 

Powering up 

My first problem was that I didn’t have 
a video monitor — that’s something 
worth remembering if you’re going to 
buy an Apple. Although it has room in¬ 
side the case for a modulator, it doesn’t 
come fitted with one (unless you ask for 
it specifically, of course). 

After organising a monitor, I turned 
the computer on — and the disk drive 
started whirring. Subsequent reference 
to the manual showed that this was due 
to an 'Autostart’ version of the ROM, 
which allows turnkey systems to be 
created — an operator can simply turn 
the machine on, and it will immediately 
boot a disk. 

Pressing the RESET button stopped 
the whirring, and presented me with a 
prompt into the BASIC interpreter. 
Being an 'Apple II Plus’, this machine 
was equipped with Applesoft II BASIC 
— a standard up-market BASIC with 
all of the requisite functions . . . plus a 
few more. Here’s a quick run-down on 
the extras: 



The editor couldn’t resist... 
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Variables: Real, integer or string. 
Variable names may be of more than 
two characters, but only the first two 
are recognised. Arrays may be of any 
variable type and of any size, to the 
limit of memory. A(0) is permissible. 
Operators: Full set of algebraic 
operators, as well as logical ones — 
NOT, AND and OR included. 
Functions: Usual set of mathematical 
and string handling functions. USR(x) 
allows easy conversation between 
BASIC and machine code. DEF FN 
allows definition of functions (with 
user-defined names), but of one line 
each only. 

System Commands: TRACE will 
cause all program execution to print its 
line numbers as it runs, which facili¬ 
tates debugging. WAIT allows the 
monitoring of external switches (i.e: 
software-mapped inputs). HIMEM and 
LOMEM allow the user to define the 
limits of the BASIC available memory 
(useful for BASIC/machine code combi¬ 
nations). 

Looping, etc: IF. . . THEN (no ELSE — 
surprising). ON . . . GOTO, ON . . . 
GOSUB. ONERR GOTO allows the use 
of user-defined error handling routines. 
POP removes one address from the 
GOSUB stack (Could be tricky!). 

I/O Commands: TAB allowed both 
horizontally and vertically. HOME re¬ 
turns cursor to upper left, clears screen. 
STORE and RECALL allow numeric 
arrays to be stored on tape. FLASH and 
INVERSE allow modification of the 
next character(s) to be put on to the 
screen. 

The above list only gives the roughest 
of introductions to Applesoft BASIC — 
I’ve left the graphics commands out, 
too, because they require special 
attention. 

Graphics 

The Apple’s graphics are certainly 
superior to any domestic machine I’ve 
seen (including the Sorcerer — see ETI 
April 1979). There are two types of 
graphics: high resolution and low reso¬ 
lution. Either can be used over the 
whole screen, or with a text ’window’ at 
the bottom. Both types of graphics allow 
access to two ’pages’ of memory — the 
processor can be filling one while the 
other is being displayed. Both types of 
graphics (and the text) allow different 
colours to be used with each character 
on the screen. 

The screen resolution in text mode is 
24 lines by 40 characters. In low- 
resolution graphics mode, it’s 48 by 40 
(effectively). In high-resolution 
graphics, it’s a staggering 192 by 280. 

Even in high-resolution mode, each 
dot (all 53 760 of ’em!) can have its 


colour defined (with some restrictions) 
to be one of 16 possibilities. 

Routines in Applesoft BASIC allow 
single commands to draw lines, and 
even user-definable shapes on the 
screen. Shapes are defined by means of a 
’shape table’, which may be stored on 
tape. The shape may be rotated and 
sized by single commands. 

Graphics commands include: 

Low-resolution graphics 

GR: Sets machine into low-resolution 
graphics mode, with a 4-line text 
window at the bottom of the screen. 
COLOR=X: Sets the colour of the 
subsequent plotting to X (X = 0 to 15). 
PLOT X,Y: Places a coloured dot at X 
(horizontal) and Y (vertical) on the 
screen. 

HLIN XI, X2 AT Y and VLIN Yl, Y2 

AT X: Produces horizontal and vertical 
lines (as appropriate) at any point on 
the screen. 

SCRN(X,Y): Returns the colour of the 
point on the screen with coordinates 
X,Y. 

High-resolution Graphics 
HGR: Sets high-resolution graphics 
mode (showing page 1 of graphics 
memory). Clears screen except for 4-line 
text window at bottom. 


HGR 2: Sets high-resolution graphics 
mode (showing page 2 of graphics 
memory). No text window. 

HCOLOR=X: Sets colour (0 to 7) for 
subsequent plotting. 

HPLOT X,Y: Places a coloured dot at 
X,Y on the screen. 

HPLOT XI,Yl TO X2,Y2: Plots a line 
from XI,Yl to X2,Y2. 

HPLOT TO XI,Yl: Plots a line from 
the last point plotted to XI,Yl. 

SHLOAD: Loads a ’shape table’ from 
tape. 

DRAW Z AT X,Y: Draws shape 
number Z (from previously loaded shape 
table), starting at X,Y and using the 
last colour set by HCOLOR. 

XDRAW Z AT X,Y: Draws shape 
number Z starting at X,Y and using the 
complement of the colour it finds on the 
screen. Executing XDRAW with the 
same parameters as a previously exe¬ 
cuted DRAW will remove the original 
shape from the screen, leaving the 
background undisturbed. 

ROT=X: Sets the rotation of the shape 
to be drawn by subsequent DRAWs or 
XDRAWs. Maximum resolution is 360/ 
64 degrees. 

SCALE=X: Sets size for subsequent 
DRAW or XDRAW executions. Resolu¬ 
tion is 1 to 255. ► 
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Finally on the Apple 

The last thing most people seem to 
consider when buying hardware is the 
documentation that comes with it. 

It’s only when (at 3 o’clock in the 
morning, mind you) they want to find 
out which of the output pins of a 
connector is +5 V and which is just TTL 
high that the documentation comes 
under scrutiny. 

The Apple documentation is beyond 
reproach. Not only are there a number 


of manuals describing the BASIC, the 
disk operating system, etc, but there is 
even a manual which describes the 
hardware in detail. (I stress this point 
because it is so rare — most computer 
manufacturers do their best to keep the 
user out of the hardware. 

The Apple II Reference Manual gives 
a complete run-down of the machine’s 
makeup — memory organisation, moni¬ 
tor program, I/O routines, etc. It goes on 
to give complete circuit diagrams, 
connector pinouts and descriptions of 


hardware operation. It even gives a 
rundown on the 6502 instruction set and 
gives the locations of 32 monitor pro¬ 
gram subroutines, with information on 
how to use them. At the back of the book 
is a complete (and readable) ROM list¬ 
ing, with symbol table (which is even 
listed alphabetically and numerically!). 

In short, rather than try to keep the 
inside of the machine mysterious, the 
intention seems to have been to open 
everything up and let the user see 
exactly what he is getting. And it’s a lot. ► 



Up to six floppies can be powered directly 
from the Apple — and each holds up to 116 
Kbytes. The disk operating system (also 
with very extensive manual) uses named 
files, with individual write protect on each 
file. Time to load an 8K binary image file is 
claimed to be 6.5 seconds. 

The files can be of several types: integer 
BASIC program, Applesoft BASIC pro¬ 
gram, binary image, sequential text file or 
random-access text file. 

BASIC programs stored as files may be 
chained — this means that a program can 
be RUN by a statement in an earlier pro¬ 
gram, without destroying the values of the 
variables created by the first program. This 
means that large programs (even com¬ 
pilers?) can be written in BASIC and loaded 
and run as required. 

Applesoft BASIC system commands 
may be stored on disk, then ‘EXECuted’ at a 
later stage — even from within a program. 
This allows complete turnkey systems to be 
stored on disk, and booted using the ‘Auto¬ 
start’ ROM fitted in the Apple II Plus. 

Again, an excellent manual is provided. 


LANGUAGE CARD AND SOFTWARE 

Although the full complement of the Apple 
main board is only 48K (only!), the addition 
of a ‘language card’, which plugs into one of 
the system expansion slots, can extend the 
available RAM to the full 64K capability of 
the 6502. 

The language card RAM replaces (by 
means of a software switch) the existing 


ROM installed in the Apple, and a language 
can be loaded into the system from disk 
automatically on power-up by means of an 
‘Autostart ROM’, which is standard with the 
Apple II Plus. 

Pascal comes as standard with the 
‘language system’, on a disk which also 
holds both Applesoft BASIC and Integer 
BASIC. 

Other languages available for the Apple 
include FORTRAN, PILOT, a 6502 
assembler, FORTH and a BASIC compiler. 

Z-80 SOFTCARD 

What is Z-80 hardware doing in an article on 
the Apple, I hear you ask. 

Microsoft have developed a card which 
fits into one of the Apple expansion slots 
and carries a Z-80 processor plus all of the 
hardware needed to interface it to the rest of 
the Apple. 

All of a sudden, you’ve got a reconfigur- 
able computer that will run 6502 code, Z-80 
code or 8080 code. With the addition of a 
CP/M disk, you have the capability to run 
any Z-80 CP/M software — and that’s a 
lot of software. Like FORTRAN-80, 
COBOL-80, Microsoft BASIC Compiler, 
MACRO-80 (macro assembler), LINK-80 
(linking loader)... 

That doesn’t mean the Apple becomes a 
Z-80 machine; it becomes software- 
switchable between Z-80 code and 6502 
code. So software packages written for 
both processors can be used within the one 
system. 

It’s pretty pointless trying to describe all 
the possible combinations of software and 
hardware that the Apple can support with a 
Softcard in it — it is limited more by the 
possible applications than by the hardware! ► 



The Microsoft Z-80 Soft card. 
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archives 


the price breakthrough in 
performance business computers. 


Success in today's business world 
demands efficiency and financial accuracy. 
But the ever -increasing cost and comlexities 
of doing business are forcing you to find 
new ways to cut labour cost as well as gain 
tighter control over your business. 


The ARCHIVES BUSINESSCOMPUTER 
isalso easy to work with So easy in fact, it's 
no more difficult to operate than any other 
office machine While the ARCHIVES BUS¬ 
INESS COMPUTER is handling the extra 
work load, you can have more time to develop 
new business in the field 


Designedespecially for a small business 
or single department in a large company, 
the Archives Business Computer is a system 
you can understand and use with a high 
degree of efficiency without being a computer 
specialist. 



The ARCHIVES BUSINESSCOMPUTER 
can give you the control you need to be 
successful, all in one economical desk-tpp 
cabinet. 

The ARCHIVES BUSINESSCOMPUTER 
can do your daily business functions such 
as accounts receivables and payables, general 
ledger and inventory control. It can keep 
track of stock on hand, stock on order, and 
supplies to be ordered. As a Word Proc¬ 
essor the ARCHIVES BUSINESS COM¬ 
PUTER can do your correspondence, text 
editing of manuals, contracts and proposals. 
The ARCHIVES BUSINESS COMPUTER can 
do virtually any information handling or record 
keeping operation you are presently doing 
plus many desirable operations that cannot 
economically be performed by manual 
methods. 

The Archives disk storage can reduce 
entire filing cabinets to convenient 5 Va inch 
disks and instantly retrieve any information 
that you may need when you need it. 

Sound incredible? The ARCHIVES BUS 
NESS COMPUTER is that and more 1 

It's a business assistant One that never 
forgets, never loses reports, makes efficient 
use of its time and is completely trustworthy 


There is no question that the major 
area restricting your business growth is in 
the office. This is one place where employee 
efficiency is still in the dark ages -requiring 
the handling of paper, forms and files What 
you really need is not the physical presence 
of obsolete forms and letters, but the 
information and data they contain. You need 
the Archives Business Computer 

The Archives Business Computer offers 
you an economical way to individualised 
computing power You can take it anywhere 
there's work to be done. Plug it in, turn it 
on, and it's working for you giving you 
instant access to the information you need 


Incorporating quality and reliability the 
Archives Business Computer provides you 
with today's and tomorrow s best value in a 
computer system The Archives Business 
Computer is a system to help your business 
grow. 

The Archives Business Computer is 
backed bycompetentand qualified technical 
support for both equipment maintenance 
and software aid as well as continuing 
personalised service. 

One of the best investments you can 
make in this inflationary economy is the 
Archives Business Computer. In fact, virtually 
every business enterprise can benefit in some 
practical way from business computing. 

A full scale demonstration of the Archives 
Business Computer will help you draw positive 
conclusions about how your business can 
improve.its cash flow, reduce costs and 
risks, improve customer service, increase 
sales, and improve your employee product¬ 
ivity 

It's time to make a move for the future. 

It's time to contact Computerland 
Melbourne your Archives dealer. 


FEATURES 
Z80 4MHz Processor 
64 K RAM Standard 
744K Bytes Storage (Standard) 

1 Vi Megabytes Storage (Optional) 

12" Green Phosphor Monitor 
25 Lines x 80 Display 
CP/M Operating System 
Selectric Style Keyboard 
SI 00 Expansion Inbuilt 
Microprocessor Keyboard 
240 x 100 Graphics Format 
Numeric Keypad and Function Keys. 


SOFTWARE 
Microsoft Fortran 
Microsoft Basic 
Microsoft Cobol 
General Ledger 
Stock Control 
Mail List 
CBasic 2 
Accounts Payable 
Accounts Receivable 
Property Management 
Word Processing System 
Microsoft Basic Compiler 


ComputerLand 
in ffldboume 

555 Collins St. •Melbourne, Vic. •Australia 3000 Phone 62 5581 *62 6737 *Telex AA37007 
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Direct 
Computer 



MAIL ORDER 
TO 

AUSTRALIA 


<7 


32 Lloyd Avenue, Cremorne, 
NSW. 2090. (02) 908-2235. 
Telex AA20149. 


Our company’s aim is to supply throughout Australia personal 
computers at Australia’s lowest prices, these prices being possible 
by the traditional savings of mail order marketing. Our office is 
open 9 to 5 weekdays and also 7 to 10pm Monday through 
Thursday, so that our Australia-wide clients can use STD when it’s 
cheap (after 9pm save 60 percent on your call). 


Service — We provide full service, equal to any in the business on 
all our lines. We support fully the manufacturer’s warranty and 
provide complete after warranty service (we give this undertaking 
in writing on our invoice). 


Delivery (door to door) 

1. Customer collection (or arrangement) from our premises. 

2. Arranged by us, the charges being: 

(a) one Apple: 


NSW. 

.$24 

Perth. 

.$33 

Melb, Bris, Adel. 

.$22 

WA. 

.$42 

Vic, Old, SA. 

.$31 

Tas. 

.$34 


(b) Items marked t — $11 anywhere in Australia. 

3. Smaller items by certified post, charges being less than $11. 


ALL CHARGES INCLUDE INSURANCE TO THEIR FULL VALUE. 

Payments — (1) Personal cheque — allow time to clear. 

(2) Bank cheque or Cash. 

(3) C.O.D. but add 15% to the bill. 

A receipt will be immediately issued for all monies received. 

If you desire the protection of a written contract between us we can 
issue you with a pro forma invoice. 


APPLE DISCOUNTED 

You’ve seen our opening prices. Now consider 


our increased range - 

- and still at good price 

reductions. 

Tax Free 

Tax Paid 

Save* 

16K Apple II plus 

$1220 

$1403 

$192 

16K Apple II plus +16K 

1280 

1472 

276 

16K Apple II plus -I-32K 

1340 

1541 

351 

t Disc II with controller (3.3) 

630 

725 

35 

t Disc II only 

476 

547 

78 

t Pascal language system 

433 

498 

72 

High speed Serial Comm Card 

175 

201 

29 

Parallel Comm Card 

193 

222 

28 

PAL colour card 

158 

181 

21 

t Graphics Tablet 

744 

856 

122 

t Apple Controller 

700 

700 

100 

t Apple Cashier 

306 

306 

44 

Visicalc 

175 

175 

25 

CCS Database 

132 

132 

18 

“General’’ 12” B&W Monitor 

127 

146 

21 

“Dick Smith” 12” B&W Monitor 

114 

130 

20 

“Sanyo” 12” Green Screen Monitor 297 

342 

49 

t Z80 Microsoft card 

333 

383 

53 


(We can supply all Microsoft’s products) 

•Based on Sydney Computerland’s tax paid price list effective 16/7/1980. 

Printers: We carry the Paper Tiger, Dick Smith’s daisy wheel, 
Sanders 12/7 and most likely can get any other you want — expect 
a discount of up to 10 percent. 

Diskettes: Verbatim, BASF, Memorex 5V4” soft sector. $40.00 per 
box of 10 including postage. 

Prices subject to change and exclude delivery charges. 

Pledge: Any orders that we cannot supply from stock we will 
specify a dispatch date on our receipt. Failure to dispatch by this 
date will require us to immediately issue a full refund unless 
instructed otherwise by the customer. 


WHAT’S NEW FROM I.M.S.? 

A COMPLETE S-100 COMPUTER IN A TERMINAL!! 
A DELUXE WORD PROCESSING TERMINAL!! 

INDUSTRIAL MICRO-SYSTEMS 

DP 2000 Specifications 

• IEEE S-100 Bus • DMA disk controller • Floppy disk storage to 600K on board • 

Hard disk storage to 6MB on board • Hard disk storage to 96MB total • Z-80A 
processor at 4MHz o Interrupt driven • Up to 128K core RAM (with parity). PLUS 
the same terminal specs as the WP 2000. 

WP 2000 Specifications 

• Z80 microprocessor control • LSI CRT controller § EPROM character generator 
for special character set • Control program expandable to 8K • High resolution 
video monitor • 80x24 character display • 25th status line with user message 
capability § True IBM Selectric keyboard layout • Full ASCII character set • 10 key 
numeric pad • 15 key cursor positioning and editing keys • 8 special function keys 

• Non-contact, Hall effect keyboard for smooth feel and no key bounce • 9x13 dot 
matrix • Normal and reverse video • Blinking, underlined and highlighted fields • 

Up to 19.2K Baud • Removable keyboard • Printer and light pen interface • 

Automatic self-test • Upper and lower case with descenders • 2 page memory • 

Insert or delete a line or character • Clear screen • Clear to end of line • Clear to 
end of screen • Available in white or green phosphor. 


S.I. MICROCOMPUTER PRODUCTS fjg 

Formerly Sigma International Pty. Ltd. *** 1 

GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 2314091 2326804 

Melbourne (03) 26-5522. Brisbane (07) 52-8455. Hobart (002) 28-6288. 
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Apple Leaves and Branches 

Although I could describe the Apple 
itself for the next ten pages (if the editor 
would let me!), I think it would still 
present a limited picture of the 
machine. 

The Apple is not just one piece of 
hardware — very few home computers 
are. One of the things which I think a 
potential buyer should look for 
(especially for business applications) is 


CORVUS DISK, MULTIPLEXER AND 
VIDEOTAPE BACKUP SYSTEM 

The maximum system consists of up to 64 
Apples connected to a multiplexer. This 
allows all 64 of them to access the same 
40 Mbyte hard disk system. Before you 
start to say, “Oh, but this is no longer a 
home system ...”, remember that an ex¬ 
panded Apple need not be a home system 
— it could just as easily be part of a stock- 
keeping system in a large warehouse, or 
even a word processing system in a pub¬ 
lishing house. 

The multiplexer allows four types of disk 
access to each user — access to a 
personal’ area for that machine only, 
access to a ‘read-only’ area of system soft¬ 
ware, access to common’ areas (in which 
each file can be accessed by one user at a 
time only) and lastly access to ‘spooling’ 
areas, in which messages (of any length) 
can be sent from one Apple to another. This 
last facility allows, for example, one 
machine to be designated as a ‘print de¬ 
spooler’ — it would receive files to be 
printed from all the other machines, and 
send them one at a time to a printer to which 
it is connected. * 

The videotape backup is a means of 
storing last week’s disk on tape — this 
means that if the disk should be destroyed 
accidentally (these things happen), then 
only one week’s programming effort is lost. 

As it takes about 10 minutes to save 
10 Mbytes on the backup recorder (any 
video recorder can be used), the backup 
procedure can be done daily, or even 
hourly. 

If a VCR with remote control facilities is 
available, the system will allow random 


the expandability of the system. 

This doesn’t just mean the number of 
slots there are on the computer to plug 
things into — it means the variety and 
quality of the things which are avail¬ 
able to plug into those slots. Things 
available not just from the original 
manufacturer, but from other people, 
too. 

In this regard, the Apple shapes up as 
a potentially very powerful system 


access of the tape — up to 100 Mbytes! 

Corvus have named the multiplexer 
Constellation’, and the backup system 
Mirror’. 

MISCELLANEOUS SOFTWARE 
PACKAGES FOR THE APPLE II PLUS 

Rather than try to list all the possible soft¬ 
ware you can get for the Apple — and in 
view of the availability of the Microsoft Z-80 
Softcard (see elsewhere in this article), that 
would be a major task — I will give a quick 
run-down on some representative samples. 

Visicalc 

There is a large class of programs 
produced by amateur and professional pro¬ 
grammers alike which can be defined very 
simply: data is fed into one end by the user, 
interactively; the data is plugged’ into one 
or more equations; the results are provided 
to the user in a more or less readable form. 

Many computer-aided design tasks fall 
into this category — sizing heat exchangers 
for chemical engineering applications, de¬ 
signing power cable runs, etc. Programs 
written to cope with this sort of problem 
usually spend most of their time either 
prompting the user to input data, or out- 
putting the results in a decent format. 

Visicalc is a software package, on disk, 
which allows the user to make entries on an 
‘electronic page’ of up to 254 rows of 11 
entries per row. The screen shows part of 
the page’, and can be scrolled in any 
direction. 

Each of the entries can either be a label 
— which will simply show up on the screen 
in its appropriate position; or a ngmber — 
which will also show simply as a number; or 
an equation. The equation will use as its 



indeed — especially for multi-terminal 
applications. 

I have listed in the boxes some of the 
hardware add-ons available for the 
Apple. This is by no means a complete 
list — to do that would require devoting 
practically the whole of this issue to it! • 


Review equipment and software kindly supplied by Direct 
Computer Retail, 32 Uoyd Ave, Cremorne 2090 NS IV 
(02)908-2235. 


variables references to other screen 
entries. 

The user can put in a number of entries 
with references to each other. The program 
will then (starting from the first entry) 
calculate the value of each equation entry 
and display it as a number. 

This means, for example, that a set of 
entries can be put in (and, by the way, sub¬ 
sequently stored on disk) which completely 
defines the calculation steps in a design 
problem. Not only that, but the user can 
then play with any or all of the values fed in, 
and see immediately the way in which those 
changes affect the whole calculation 
sequence. 

Easiwriter 

Developed by a company with the rather 
unusual name of “Cap’n Software”, this is a 
disk-based word processing system. 

Editing commands include cursor moves 
around the screen, scrolling, insert mode, 
block move and search. 

Embedded commands (ie. commands 
which the user inserts into the text, and 
which are acted on when the file is output) 
include automatic page numbering, auto¬ 
matic indentation, justification (making all 
the lines the same length) and character 
substitution. The last feature allows the 
user to specify, for example, that anywhere 
a “@” appears in the text, an ASCII 153 
(control Y) should be output to the printer. 
Control Y may cause the printer to change 
to a red ribbon, or some other control 
function. 

Although the Easiwriter software is 
powerful, the application of this program is 
a little limited by the fact that the Apple 
cannot display lower case characters (non¬ 
capital letters). The program gets round this 
by showing capitals as reverse characters 
(black on white). Perhaps an add-on 
program will allow the user to select screen 
representation in capitals and lower case 
by the use of the high-resolution graphics 
facilities of the Apple? 

Flight Simulator 

This one is a doozey. Not only does it 
simulate the flight of an aircraft in terms of 
its speed, altitude, attitude, etc, it also dis¬ 
plays the view out of the cockpit. 

This is a showpiece of what can be done 
using Apple high-resolution graphics. The 
terrain’ is a grid of squares with a mountain 
range and a few other features thrown in for 
good measure, and the display shows 
these with full regard for perspective, pitch 
and roll, etc. 

Very effective. Also great fun. 
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The one-stop Microcomputer Shop 
for total service to TRS- 80 * users 

‘TRS-80 is a registered Trademark of Tandy Radio-Shack 


NOW AVAILABLE 


CISA DISK PASCAL 


■ I Executes up to 60 times faster than DISK BASIC. 

I ft I » Bfta HAS FULL DISK I/O FEATURES and many facilities not available on lan- 

m J I guages costing many hundreds of dollars. 

• • DO NOT CONFUSE WITH CHEAP CASSETTE-BASED TINY’ PASCALS. 
Systems overlays and developments will be available to registered users at a nominal charge. 
Includes the fastest and most powerful screen editor we have seen. 

Will edit PENCIL, SCRIPSIT and ASCII files. 

PASCAL is much easier to manipulate than ASSEMBLY, and is practically as efficient as it compiles into a 
true-optimized machine-code. 

More efficient than currently available BASIC COMPILERS selling for twice the price. 

We honestly believe that this Australian written PASCAL to be the fastest, most sophisticated and 
powerful high-level language available anywhere in the world for the TRS-80 Model I. 

RELEASE 1.0 $99.00 

(numbered copies to registered single-users only) 


CISA HARDWARE 
AND MODS 


HEAVY DUTY POWER LINE FILTER 

Essential in most domestic situations . $65.00 

CISA LIGHT PEN (again in stock) 

Includes full documentation and sample prog¬ 
ram . $19.95 

CISA DATA DIGITIZER 

Use this with HISPED program and you really have 
a business system in LEVEL2. Requires nosystem 

modifications . $57.50 

AUTOMATIC TELEPHONE DIALLER 

Easy attachment to TRS-80. Requires no 

hardware mods. Complete with softwares and 

documentation . $57.50 

16K UPGRADE KITS 

KEYBOARD KIT . $85.00 

INTERFACE KIT (yes there is a difference)$105.00 
We fit — $20.00 plus carriage $5.00 overnight re¬ 
turn. 

DISK DATA SEPARATOR 

These are the components that TANDY forgot. 

Virtually eliminates all disk I/O errors. Absolutely 

essential for 77 track users. We fit . $49.95 

(sorry no kits) 

GREEN PHOSPHOR TUBES 
Not a cheap plastic overlay. We fit a genuine pro¬ 
fessional standard VDU tube with V *" armoured 

low reflective front panel, (no kits) . $99.00 

(fits old and new type Tandy VDU and current Dick 
Smith monitor) 

CISA RS232 PRINTER-DRIVER 
Operate any RS232 or 20MA serial printer with this 
Australian made unit. Includes software ...$54.75 
LOWER CASE MODIFICATION 
Get video lower-case for BOTH Scripsit and Elec¬ 
tric Pencil. Fitted . $49.95 

VIDEO STABILISER CRYSTAL 

Totally removes shimmer and wobble on your 

video. Highly recommended for Green Tube. 


Kit ... $19.95 

Fitted .. $39.95 


TRS-80 SOFTWARE 

AIR TRAFFIC CONTROLLER L2/16K 
Supervise a large area of air-space in real 

time . $9.95 

SPACE GAMES L2/16K 

Five brilliant games in the classic apace 

series . $14.50 

STRATEGY GAMES L2/16K 

Four fascinating games to test your judgement 

and logic . $14.50 

ADVENTURE SERIES L2/16K 

Adventure-1, The Count, Voodoo Castle. 

Each . $14.95 

Z-CHESS 

A fast and exacting opponent. 6 levels of play. 

L2/16K . $1995 

Disk 32K.$24.95 

DISASSEMBLER IN BASIC L2/16K only 
Disassembles ROM and high memory machine 

language routines . $9 95 

TAPECHECK L2 16K plus 

Checks and verifies every millemetre of a cassette 

tape. Also useful as cassette I/O diagnostic$9.95 

RS232 DIAGNOSTIC 32K/DISK 

Interrogates, tests and reports on EVERY feature 

of Tandy RS232 board . $19.95 

FLOPPY DOCTOR 32K/DISK 

This is the most comprehensive and exacting 

series of memory and disk I/O tests we have seen. 

From Micro-Clinic, USA . $29.95 

SIMUTEK 7 separate packages 

These seven packages are excellent value for any 

TRS-80 owner . $14.95 ea. 

Plus many, many more. 

BASIC EXTENSIONS 

Single step through a BASIC programme. Enable- 
disable BREAK key. plus many other de-bugging 
aids . $9.95 


“HISPED” 

TAPE OPERATION 

2K Baud PLUS for the TRS-80* 

e Save, verify and load programs up to 4 times faster than normal 

e Save, verify and load array data up to 30 times faster than PRINT 

e User variable hardcopy formatting (3 output routines work with 
most printers) 

e “HISPED" is a machine language program (not a hardware add¬ 
on) 

#2 copies plus a free basic test program supplied on high quality 
cassette — for level 2, 16K, 32K or 48K. 

MAKES STRINGY FLOPPIES REDUNDANT. 

$24.95 

Available only from Cisa and authorised agents. 


MICROPOLIS DRIVES 
FOR THE TRS-80* 

For the enthusiast: 192K bytes per drive. 

SINGLE 77 TRACK.$699.00 

A professional disk drive for the business user: 

TWIN 77 TRACK 385K.$1499.00 

Both complete with heavy-duty case and inbuilt 
power supply and free dospatch to TRSDOS. 
Requires cables — 2 drive $30, 3 drive $40, 4 drive 
$50. 

MIX ’N MATCH with any 35 or 40 track drive. 

SHOP WHERE YOU CAN BE SURE OF SERVICE 
BACK-UP AND YOUR WARRANTIES HONOURED. 


HI-RESOLUTION GRAPHICS FOR 
THE TRS-80 

The CISA HIRES-80 board increases the graphics resolution of the 
TRS-80 from 128 x 48 to a staggering 384 x 192. Also on board is logic to 
enable full lower case handling. The TRS-80 will now process lower 
case naturally, no switches or software required. 

Easy to programme in either BASIC or MACHINE-LANGUAGE. 
Supplied with comprehensive documentation and installation instruc¬ 
tions as well as utility and sample programmes. 

Call at our showroom for a demonstration . $225.00 

plus $25.00 fitting. 

AVAILABLE SOON HIRES-80 FOR THE SYSTEM-80. PHONE FOR 
DETAILS. 

TRS-80 REPAIRS AND SERVICE 

CISA Microcomputing Pty. Ltd., offers a full range of repairs and service 
for the TRS-80 Model I computer and peripherals. Owner modifications 
no problem. Ask about our professional upgrades for the Model I. 

PRINTERS (with free cable) 

MX Space 80 . $1,150.00 

Tec Daisy Wheel . $1,950 00 

132 Col. C-ITOH . $1,499.00 


PHONE OR CALL AND BROWSE. TRADE ENQUIRIES INVITED 

Trading Hours: 9am to 6pm Monday-Friday, 9am to 12.30pm Saturday. 

All the above fine products are available at or can be ordered from: 
cnUoUF« 5 Tn F^TnnN^pS^p!I , 9 ?*' m /'S ee Stre 5 2540 (044) 24967. RADIO DESPATCH 869 George Street, Sydney, Sydney, 2000. (02) 211-0191. 

COMPUTER lutnSsft Ain* 99 rfJSf v V,C: WD LESL,E P/L 363 ‘ 375 Ra V mond Street, Sale 3850. (051) 44-2677. ACT: 

11 /ioliM E n R n?ml N l S T A ° S 22Ferett ™ 5?, h “ 2902 COMPUTER WORLD Gallery Level, Woden Plaza, Canberra, 2601. (062) 81-1368. OLD: SOFTWARE-80 Shop 
Road, Tarmga, Brisbane, 4000. (07) 371-6996. OUTBACK ELECTRONICS 71 Barkley Hwy, Mt. Isa, 4825. (077) 43-3475. ALLIANCE COMPUTER PRODUCTS 11 
•, Chard0n . S ' 4000 392-1152 UNIVERSAL SERVICES Cunningham Street, Dalby, 4405. (074) 23228. TAS: H.S. ELECTRONICS 104 

Charles Street, Launceston, 7520. (003) 31-8942. WA: BUNBURY BUSINESS EQUIPMENT: 40 Spencer Street, Bunbury 6230 (097) 21-1977 


CISA MICROCOMPUTING PTY. LTD. 

159 KENT STREET, SYDNEY, NSW 2000. PHONE: (02) 241-1813. 


Orders under $100 add $2.00 p and p. Over $100 post tree. For repairs and mods to systems — send by carrier — you pay, we pay return carriage 
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SHOP PTY LTD. 


C0MPUC0L0R II ex slock 


Features: 

• Up to 32K user RAM 

• 16K ROM 

• Eight colour display 

• 32 lines at 64 characters 

• Inbuilt 5” disk drive 

• RS-232 Port 

MICROLINE 80 PRINTER ex stock 

Features: 

• 80 char/sec 

• 40/80/132 char/line 

• 9 x 7 dot matrix 

• Graphics 

• Long life print head (200,000,000) 

• Friction, pin and tractor feeds 

• Full 96 character ASCII set 

• Plug compatible: TRS80, Sorcerer, 

Apple, Compucolor II, Tl 99-4 

TELEVIDEO TVI 912B (VDU) ex stock 

Features: 

• 12” screen #24 lines at 80 characters #75 to 9,600 Bauds 

• RS-232 or 20MA interface • Printer output Port • Microproces¬ 
sor controlled. 

NorthStan horizon 


Features: 

• North Star Z80A Processor. • North Star RAM memory board 
(64K). • North Star Disk Controller Board (4 drives). •Quad 
capacity drives (360K bytes per drive). • S-100 motherboard with 
12 slots and real time clock. tTwo serial and one parallel I/O 
interfaces. • A power supply more than adequate to power a full 
complement of 12 S-100 boards. • North Star Software — BASIC, 
Disk Operating System (DOS), and Monitor on diskette. • Applica¬ 
tions software: Debtors, Creditors, General Ledger, Inventory, 
Payroll, Word Processor, Mail Manager. 





SPECIAL — 5 V 2 Verbatim Diskettes $4.00 each. 



SHOP PTY LTD. 

212 High St, Prahran, VIC. 3181. Phone (03) 51-1950. 

91 Regent St, Chippendale, NSW, 2008. Phone (02) 699-4919. 
Shop 16, Civic Arcade, Adelaide St, Brisbane, QLD. 4000 
Phone (07) 31-2330. 

l TRS-80 is a registered trademark of Tandy Electronics. 


$39 for ten! 

(plus $2 post and handling) Offer Closes 28 February 



SPECIAL READER OFFER 


\ 


133 mm SSSD DISKETTES 


Floppy disks are the highly convenient magnetic media used for 
mass storage with minicomputer systems. Dindy Marketing 
(Aust.) Pty Ltd has made available a quantity of 133 mm (5V') 
diskettes for ETI readers at special prices. These single-sided, 
single-density disks are manufactured in the USA and are 
identical to those marketed here by two large, well-known 
electronics retailers. 

All stages of manufacture of these disks are carried out in 
environmentally ‘clean’ rooms and continuously monitored to 
ensure accuracy in accordance with rigid industry standards. 
Before being packed, the specially coated material is tested for 
signal levels, modulation and resolution, and the disk certified 
free of errors. 

Money back guarantee: Dindy offer to refund the purchase price 
in full if you are not completely satisfied and provided you return 
the goods within 14 days of receipt. 


NOTE: This offer is made by Dindy Marketing (Aust.) Pty Ltd and ETI is 
acting as a clearing house only. Cheques or money orders should be made 
payable to ‘DINDY DISKETTE OFFER’ and sent, together with the coupon 
(or a photostat or clear, handwritten copy of same), to Diskette Offer, ETI 
Magazine. 15 Boundary St. Rushcutters Bay NSW 2011. We will then 
process your order and pass it on to Dindy who will send you the goods. 
Please allow up to four weeks for delivery. 

These diskettes are available hard sectored or soft sectored, 
so please indicate on the coupon your choice and the type of 
computer you use. 


Send coupon to: 



Dindy Diskette Offer 

ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011 

Please supply:.10-packs of 133 mm diskettes 

at $39 per pack . $. 

Packing and delivery.$2.00/pack $. 

TOTAL $. 

Soft sectored . Hard sectored. 

I have a .computer 

Name. 

Address. 


.Post Code 

Cheque or money order . 

Or use your Bankcard ( 4 ) 9 6| | 

Expiry Date ././. 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


Signature 
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ATTENTION 


QUEENSLAND 
APPLE and 
NORTHSTAR 
MICROCOMPUTER 
BUYERS 


COMPUTER 
COUNTRY 
PTY. LTD. 

338 Queen Street, 
Melbourne, Vic. 3000. 
Phone (03) 329-7533. 

is proud to announce 
the grand opening of 
its franchise 

COMPUTER 

CITY 

600 Old Cleveland Rd, 
Camp Hill, (Brisbane), 
Qld. 4000. 

Phone (07) 398-6433. 


FOR SPECIAL 
GRAND OPENING 
DEALS CALL 
EITHER STORE 
NOW! 



Ohio Scientific 
dealer network 
is 

Australia-wide 


For more information and advice 
call on your local dealer to help 
you select the best system 
for your needs 

AUSTRALIAN DISTRIBUTOR TCG. 

31 Hume Street, Crows Nest, NSW 
2065 

AUTHORISED AUSTRALIAN AGENTS 
NEW SOUTH WALES 

Bambach Electronics 

NEWCASTLE 2 4996 

CompuServe Newcastle Pty. Ltd 

HAMILTON 61 2579 

Hi Fi Gallery 

TAMWOHTH 66 2525 

Macalec Pty. Ltd 

WOLLONGONG 29 1455 

Micro Visions 

KINGSFORD 662 4063 

Shoalhaven Communication Services 

NOWRA 24 444 

J.G. Pearce Systems 

DOVER HEIGHTS 789 4300 

Unique Electronics 

MERRYLANDS 682 3325 

VICTORIA 

Cypher Data Systems 
MELBOURNE 86 22122 
Comprocessing Pty. Limited 

SALE 44 3399 

QUEENSLAND 
Dialog Pty. Ltd. 

BRISBANE 221 4898 

SOUTH AUSTRALIA 
Applied Data Control 

FULLARTON 79 9211 

K Tronic* 

ADELAIDE 212 5505 

WESTERN AUSTRALIA 
Dates Computer Accounting Services 
SUBIACO 325-5779 
Micro Dete Pty. Ltd. 

EAST PERTH 328 1 1 79 
Micro Solutions 
SUBIACO 328-8372 

TASMANIA 
Eestside Computers 

EAST DEVONPORT 27 8121 
J. Welsh & Company 
HOBART 34 751 1 

AUSTRALIAN CAPITAL TERRITORY 
Minicomputer & Electronic Services 
PHILLIP 82 1774 

NEW ZEALAND DISTRIBUTOR * 
Computer Consultants. 

3 Wolfe St., Auckland N.Z. 

Phone 79-8345 
Computer Consultants 
Queens Rd., Lower Hutt. N.Z 
Phone 69-4979 


TOMORROWS TECHNOLOGY TOOAY 
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The Challenger 4 

Whichever way you look at it, no other computer 
offers so much for so little,and in colour! 


Full 53 key, keyboard which in 
polled mode can recognise 
up to 8 simultaneously 
depressed keys. 


Inside: real time clock and 
countdown timer 24K 
memory 6502A processor 


Control line interfaces, 
parallel lines for home 
security, accessory BUS, 
parallel I/O lines or other 
TTL signals. 



Minifloppy - two can be 
added. 


RF shielded aluminium case 
with 2 step baked on enamel 
finish. 


Solid oiled walnut sides. 


Joystick sockets - add Colour adjustment. V,deo Display 64 * 32 Sound output^^ 

generators - 8 bit 
companding digital to 
analog convertors. 


RF output for control of 
AC appliances. 



Printer RS232 interface 


Numeric key pad slots. 


Cassette sockets. 


You’d have to go a long way to 
get better value in a computer. It 
has execution speed that really 
separates the computers from the 
toys. We think the Challenger 4 is 
way ahead of anything you’ve seen 
so far, for a wide variety of uses 
including business, personal, 
educational and games, as well as 
a real-time operating system, word 
processor and a data base 
management system. 

The Challenger 4 has a 2MHz 
6502 processor, and if that’s not fast 
enough we can supply theGToption 
with the 6502C processor, and 120 
nanosecond memory which 
averages over one million 
instructions per second. 

TCG Ohio Scientific Pty. Ltd. 


A real time clock and count 
down timer, a 64 x 32 display in 16 
colours, including 8K memory in the 
cassette version, 24 K for the 
minifloppy. A BUS structure allows 
easy plug in of extra memory or 
many more OHIO boards. The BUS 
means modularity. If you bought 
your vintage C2-4 in 1977 we can 
change the boards at a much lower 
cost than a new computer. 

For the best surprise of all ask 
our opposition if they can provide 
all these facilities. When they can’t, 
ask us! 


For the complete list of dealers, 
please refer to listing on 
opposite page. 


TOMORROWS TECHNOLOGY TODAY 

miiuin 


31 Hume Street, Crows Nest, N.S.W. 2065 


Phone: 439-6477 


LOCKWOOD TCG 4616 A 












Back Door Into BASIC 


Phil Cohen 

In this part of the series, Phil Cohen expands the arithmetic 
functions he covered last month to include arrays, and 
introduces strings and string manipulation functions — 
which form the basis of word processing. 


AN ARRAY is a method of storing a 
large number of values in different 
places in memory in such a way that 
they are easy to handle. 

For example, say you own twenty 
chooks (that’s 'chickens’, for the 
English-speaking audience) and want 
to keep track of how many eggs they lay. 
I realise this is hardly the sort of task 
you would buy a computer for — but it’s 
only an example (eggsample? — Ed.) 

Every time one of your chooks lays an 
egg, you go to your computer and add 1 
to a number stored in it somewhere. 
Simple. 

For chook number 1, you would input 
at the start of the week: 'Cl = O’. This 
would cause the computer to set aside 
an area in memory for variable Cl, and 
to put the value 0 into it. Then you 
would input 'C2 = O’, which would do 
the same for chook number 2. And so on 
up to C9. 

Then you come to a problem. You 
can’t put in CIO — BASIC only allows 
one digit after the letter. The next 
variable name you use has to be some¬ 
thing like HI (for 'hen’ number 1). You 
then have HI to H9 — but you’re still 
stuck. So you use R1 and R2 — roosters 
1 and 2.1 know they’re not roosters, but 
it’s as close as you can get. 

Now you’re set. Every time one of the 
chooks lays an egg, you input something 
like 'C5 = C5 + 1’, which, if you think 
about it for a minute, will add 1 to the 
present value of C5. At the end of the 
week you can 'PRINT C5’ to find out how 
many it’s laid. 

This is all a bit messy. After all, you 
have to remember that chook 11 is 
called H2 in the computer, and then 
there are chooks 19 and 20 which are 
getting neurotic because you keep 
calling them roosters 1 and 2 . . . 


This is where arrays come in. If you 
input 'DIM C(20)’, the computer will set 
aside space for 20 variables and call 
them C(l), C(2), . . . C(20). DIM is a 
BASIC word which is short for 
'dimension’. 

Now when chook number 15 lays an 
egg, you input 'C(15) = C(15) + 1’. At 
the end of the week, you can 'PRINT 
C( 15)’ to get the total. 



begins. 

Figure 1 shows what this looks like in 
memory. All the computer needs to 
remember is the name of the array and 
the position in memory of the first item. 
When asked to find C( 15), the computer 
will figure out the distance in memory 
of C(15) from C(l), then add this to the 
position of C(l). This will give it the 
position of C(15). The computer will, of 
course, know how much space each of 
the items takes up. 

By the way, an item of an array takes 
up less space than a normal variable — 


this is because of reduced symbol table 
usage, amongst other things. 

In fact, you can save even more space 
by using C c /r as an array — an array of 
integer variables. The dimension 
statement would then be 'DIM C#(20)’. 

Any valid BASIC variable name can 
be used (in most versions of BASIC) as a 
variable name. D3(120) is quite accept¬ 
able. Even T89H9) is OK. 

Multi-dimension arrays 

What if we complicate the problem? Say 
we want to find out how many eggs each 
chook has laid — and that we want to 
know how many of them were brown, 
how many white and how many green 
(well, like I said, it’s only an 
example . . . ). 

We could dimension three arrays, one 
B(20), one W(20) and one (G(20). The 
way to do this would either be to input 
'DIM B(20)’, then 'DIM W(20)’, then 
'DIM G(20)\ or, more simply, to input 
DIM B(20), W(20), G(20)’ (which means 
the same in BASIC). 



Figure 2. Three arrays — but there’s an easier 
way... 
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Either way will set aside three lots of 
20 variables (see Figure 2). This works 
in exactly the same way as with C(20) in 
Figure 1. 

Every time chook number 15, say, 
laid a brown egg, you would input 
'B(15) = B(15) + F, and every time 
chook 3 laid a green egg you would input 

'G(3) = G(3) + 1\ 

At the end of the week, you could find 
out how many green eggs chook 11 had 
laid by inputting 'PRINT G( 11)’. 

This is all very well, but say that 
instead of grading the eggs by colour, 
you decided to grade them by size, and 
that you had a machine that told you 
which of ten sizes the egg was. You 
could dimension ten arrays called 
A(20), B(20) . . . J(20), but again this is 
getting messy. What you need is a two- 
dimensional array. 

This means that you are actually 
creating an array which instead of 
taking up a row of memory, takes up a 
rectangular area. The dimension 
statement you would use would be 
something like DIM E(20,10)’. This 
would set aside 200 spaces in memory 
(ten for each chook). Figure 3 shows 
what it would look like. 



Figure 3. An easier way to arrange data of the type 
shown in Figure 2. 


The items of the array are laid out in 
rows and columns. E(5,7), for example, 
is in row 5, column 7 — or if you like, it’s 
the number of size 7 eggs laid by chook 
5. 

Whenever chook 15 laid a size 3 egg, 
you would input 'E(15,3) = E(15,3) + 1’. 
At the end of the week, to Find out how 
many size ten eggs chook 2 had laid, you 
would 'PRINT E(2,10)\ 

You have to be careful, though, not to 
confuse the egg size and the chook 
number — it’s up to you to remember 
that E(3,5) is the number of size 5 eggs 
by chook 3, and not the number of size 3 
eggs by chook 5! 

Arrays are very useful in pro¬ 
gramming, because they allow the user 
to do the same thing to a large number 


of items automatically. Say, for 
example, that you wanted to print out 
the number of size ten eggs laid by all of 
your chooks. You could input 
'PRINT E( 1,10)’, then PRINT E(2,10)’, 
then . . . This would be rather tedious. 

Instead, you would be better to write a 
program (we’ll look at this more closely 
next month) which sets aside a variable, 
say K, and makes it equal to 1: 'K = 1’. 
Then you make the program do 
PRINT E(K,10)’, then K = K + 1’, 
then 'PRINT E(K,10)’, then 
K = K + 1’, then . . . 

This is what’s called a 'loop’, and it’s 
something we’ll cover in some detail 
later. 

Strings 

As I mentioned earlier in the series, one 
of the advantages which a computer has 
over a programmable calculator (apart 
from increased memory capacity) is its 
ability to handle text — letters as well 
as numbers. 

Say for example you want a program 
to print a simple message, like HELLO. 
In BASIC, all you have to do is 'PRINT 
"HELLO” Notice that the message to 
be printed out must be in double quotes 

Inside the double quotes, anything 
goes. Even 'reserved’ words like RUN 
and PRINT will be handled simply as 
messages to be printed. 

So, if you type in 'PRINT "THIS IS A 
PRINTED OUTPUT’”, the computer 
would respond with 'THIS IS A 
PRINTED OUTPUT’. 

PRINT statements can be made to 
output several things on one line, 
simply by separating them by commas 
in the print statement. 

For example, say in a program you 
wanted to print out the value of K. Let’s 
set 'K = 6’. Now if we input 'PRINT "K 
IS”, K, "AT THIS POINT IN TIME” ’, 
the computer will respond with 'K IS 6 
AT THIS POINT IN TIME’. 

What we’ve done is to print on one line 
three things: a message (a 'string’), a 
value, then another message. 

This facility makes the output of pro¬ 
grams readable. In the chook example, 
where we wanted to print out the 
number of size 10 eggs each chook had 
laid, we could have used: 'PRINT 
"CHOOK NUMBER”, K, "LAID”, 
E(K,10), "SIZE 10 EGGS’” and the 
computer would respond with some¬ 
thing like 'CHOOK NUMBER 15 LAID 
197 SIZE 10 EGGS’. 

This is one of the many special 
facilities available using the PRINT 
function — we’ll look at some more of 
these later. 

As far as the computer is concerned, 
'PRINT "HELLO”’ is in the same 
category as 'PRINT 5’. We’re presenting 
the computer with an absolute value to 


output. It’s also possible to have 'string 
variables’ which hold 'values’ in the 
same way as normal variables do. These 
'values’, however, are messages. 

String variables have a special no¬ 
menclature in BASIC. In the same way 
as integer variables end with a %, string 
variables end in $. So valid string 
variable names are: Al$, B$ and K9$. 


MEMORY 



Figure 4. A string variable in memory. 

A statement like 'A$ = "HELLO” ’ 
will produce the situation in memory 
shown in Figure 4. Notice that the 
amount of space needed to store a string 
variable is not always the same — the 
longer the message, the more space is 
needed. 

'PRINT A$’ will cause the computer 
to output 'HELLO’. 

It’s even possible to have arrays of 
string variables. Say for example that 
each of your 20 chooks had a name, and 
you wanted to print that name along 
with the total number of size 10 eggs she 
had laid. First, you would create space 
to store the names in: 'DIM N$(20)’. 
Then you would have to fill it up: 
'N$(1)="TAMMY” ’, then 

'N$(2)="FLO” ’, then the rest through 
to 'N$(20)="MAGGIE” ’. 

The print statement would look some¬ 
thing like this: 'PRINT "THE CHOOK 
CALLED”, N$(K), "LAID”, E(K,10), 
"SIZE 10 EGGS” ’. This would give an 
output like: 'THE CHOOK CALLED 
MAGGIE LAID 2 SIZE 10 EGGS’. 
Notice that we’re not even bothering to 
output the value of K; in cases like this, 

K is called a 'dummy’ variable. 

Figure 5 shows what N$ would look 
like in memory. Notice that, because all 
of the entries in N$ are of different sizes, 
the symbol table has to keep track of 
where each of them is. 

String functions 

What else can you do with string 
variables, other than just printing 
them? There are many string functions 
available in BASIC — in general, the 
larger the machine and the more^ 
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CUSTOfTliEED TECHflDLOGV 

(A MEMBER OF THE GLOBAL SOFTWARE NETWORK) 


SORCERER SOFTWARE 


MUSIC 


System includes software and assembled hardware for 
playing four part harmony music on your Sorcerer. The 
software generates true frequencies over more than a four 
octave range. The hardware connects to the Sorcerer’s 
parallel port. You simply connect a cable from the female 
phono connector on the music board to your stereo to 
amplify the Sorcerer’s music signal. The editor software 
enables you to easily write music as it displays both the 
treble and bass staffs on which one moves a cursor up and 
down to place the desired notes for each four-part chord. 
Features include: hearing a note before it is selected, 
transposing, copying refrains, tempo control, full editing to 
insert and delete notes in the music file, key signature 
selection, graphical notes and music symbols. Includes 
thorough documentation and sample song file. 

$54.95 


PIANO PLAYER 

This program is used with MUSIC and adds delightful graphical 
animation of a high resolution piano player seen tinkling the 
ivories. The little man’s arms move in synchronization with the beat 
of the music. Also, a large keyboard is displayed upon which four 
cursors jump around on the keys to the four notes being played. 
Piano Player comes with a few tunes: classical and rock & roll. 
Being both graphical and musical, this program is a crowd pleaser 
twice over. $24.95 

GRAPHICS 

The machine language routines feature: 128 column by 90 row 
resolution, each point individually controlled, points referenced by 
their (x,y) coordinate, automatically plots the best-fit straight line 
between any two points, screen movement up, down, left, right, 
screen inverse video, alternate ‘screen’ operations. These fea¬ 
tures are easily accessed from your Basic program: USR(U) 
moves screen up, USR(R) moves screen right, USR(I) inverse 
video, etc. Included is a Basic demonstration program with 4 
minutes of superb figures, plots, bar charts, circles, stars, X-Y-Z 
function plots, and screen motion. This package is thoroughly 
documented. It’s impressive. $32.95 


SORCERER GALAXIAN —Well if you’ve been 
to the arcades of late you no doubt will know 
what this fancy piece of software is all about! 

$19.95 

BASEBALL — Who said BASIC graphics are 
slow? This one has to be seen to be believed! 
No, you haven’t seen it before or anything like it. 
In this game, you are the manager of a baseball 
team playing against the computer. The pitcher 
pitches, the runners run and the fielders field, all 
in real time graphics. A running commentary of 
the play is shown and full on-screen scoring is 
maintained. $15.95 

CADAS — A general purpose cassette data 
base system written in machine code for handl¬ 
ing alphanumeric data. Allowance is made for 
up to 500 records which may consist of 1 to 9 
fields. Each field is given a name by the user 
when creating the database and this is used as 
an aid when manipulating the file. The space 
available for record storage is approximately 8K 
less than the available RAM. The program has a 
printer select routine for: o Centronics driver o 
Built-in serial printer driver o Own printer driver. 
Other features included. $32.95 

STOCK RECORD — Functions include: list 
stock, edit stock record, update prices, edit/ 
enter items, clear all data, delete item, store 
records on cassette, retrieve data from casset¬ 
te, sort by item or catalogue number and print¬ 
out stock list on serial or Centronics type printer. 
Used with CASSETTE FILES program. $45.95 

CASSETTE FILES — A machine language 
program usable with your software that allows 
you to solve the CLOAD* and CSAVE* problem. 
Some of the features: o OPEN file o CLOSE file 
o WRITE string into buffer. When the buffer is 
•full it is automatically written to tape o READ 
next string from buffer. A file is read from tape 
when the buffer is emptied o Output to Cen¬ 
tronics type printer or 300/1200 serial printer o 
You can use the Monitor FI command to list 
the files saved on tape. $15.95 


SCREEN GENIE — A compact machine code 
utility which can be loaded along with BASIC or 
Z-80 application programs. By adding only a 
few POKE statements to your program and with 
no changes to logic or print statements, GENIE 
gives you these abilities: • PRINT at feature • 
Selective machine-speed erase of any row or 
rows of the display t Scrolling normal output 
through any portion of the screen t Black-on- 
white (inverted) printing with single POKE t 
Print indented by redefining the left margin • 
Selective suppression of any character on out¬ 
put. 

All functions are completely compatible and 
switchable and can be intermixed. SCREEN 
GENIE comes with DEMO, a complete learn- 
by-example which shows off each one of 
GENIES commands in working BASIC lan¬ 
guage routines including CAI learning, PRINT 
USING emulation and even game animation 
and scoring. $15.95 

GALAXY RAIDER — Steering your space-ship 
around the universe you must avoid the planets 
and stars that appear and find the precious min¬ 
erals that planet Earth desperately needs. In¬ 
cludes sound effects. $12.95 

SORCERER ASTEROIDS — Yet another 
popular arcade game developed for the Sor¬ 
cerer. You rotate your ship around and fire the 
laser at the moving rocks — when one is hit it 
breaks into smaller pieces. You must keep a 
lookout for flying saucers who fire at you and 
also beware of the asteroids. $21.95 

ACTION BOWLING — An arcade and reflex 
game simulating the real thing and for one or 
two players. Has features not found in the par¬ 
lours e.g. the bowlers are given the opportunity 
to select the skill level at which they wish to bowl 
and as the skill level is increased, the probability 
of getting a strike decreases. Note the com¬ 
ments the computer gives after every ball! (re¬ 
quires 16K). $21.95 


OTHER SOFTWARE 

Balloon, Animal Race, Shapemaker, Smart 
Terminal, Fastgammon, Tank Trap, Plot, Nike 
2, Forth, Debug, System 2, Starbase Hyperion, 
Lunar Mission, Luna Lander, Martian Invaders, 
Magic Maze, Plot, Othello, Basic Tutorial, Bedit, 
Graphics Animation, System Co-Ords, 
Mathpuzzle and Type Test and various tunes 
for MUSIC etc. 

Amplifier (built and tested) to suit MUSIC (no 
battery or case) $11.95 

Amplifier (built and tested) to suit game 
software (not necessary if 4 voice set up is 
owned) $17.95 

Joystick Kit — includes software routines, joys¬ 
ticks, components and constructional details for 
assembling one pair. $29.95 

(you supply the cases) 

TRS-80 SOFTWARE 

STOCK RECORD — Functions include: list 
stock, edit stock record, update prices, edit/ 
enter items, clear all data, delete item, store 
records and retrieve data from cassette and 
printout stock list. $45.95 

GALAXY RAIDER — As in Sorcerer version. 

$12.95 

INTERSECTION and MASTERMIND — Two 

programs on same tape. Intersection’ is a game 
of intuition and deduction while in Mastermind’ 
you must try to break a code of 4 colours 
selected by the computer. $15.95 

Other software: Fastgammon, Z-80 Disassem¬ 
bler, Debug, Matchcards/Bankshot, Rummy 
Master, Lowball Poker, Poker Pete, Sketch-80 
etc. 

Programmers! We will market your software 
through the network — send for details regard¬ 
ing royalties and programming standards. 

Post and Pack is 50 cents per software pack. 
Send $1.00 to be placed on mailing list, which 
includes FULL catalogue. The name Sorcerer’ 
has been trademarked by Exidy Inc. 

TRS-80 is a registered trademark of Tandy 
Corp. 


Send orders to: 

PO BOX 461, ASHFIELD, NSW 2131. ENQUIRIES (02) 799-6373. 

These products are also available from Electronic Agencies, City Personal Computers and other outlets. 
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The Supermarket for TRS-80 
Add-on Components 

In stock now. Huge savings on Tandy! 


Even if you bought a TRS-80, you don't have to pay Tandy's prices for peripherals. Much of Dick Smith's 
System 80 hardware is completely compatible with the TRS-80. Compare our prices: and save a fortune! 


SAVE OVER 
$1000* ON A 
DISK SYSTEM 

Why pay over $220 extra per drive and 
yet get only half the storage? Our disk 
drive gives 100K per side - yet cost 
only $379!! Tandy's is single sided and 
gives only 55K - but costs $699!! 

Which would you choose? 

USE AS FIRST DRIVE OR 
ADD-ON DRIVES: $379.00 


You’ll also need: POWER SUPPLY (suits one or two 
drives) Cat X-3234 $60.00 DAISY CHAIN CABLE (suits 
one to four drives Cat X-3232 $55.00 


$379 EACH 
OR ONLY 

$1516.00 

FOR 4 DRIVE 


CHECK OUR 
PRICES FOR 
DISKS! 

Mini floppy disks, individually 
tested against defects. 

Tandy charge $7.95 ea! 

$A9S 


OUR PRICE: 


P&P $5 50 

r Cat X-3230 

*Tandy price 
$2716 fora 
4-drive system 


Cat X-3505 
(or from $3.50 ea 100 plus) 

Head Cleaning Disks 

Keep your drive heads in tip-top 
condition Pack of 2 disks. 

Cat X-3516 $34.95 

Diskette Library 

Protect valuable files from dust and 
damage. Each library box holds up 
to 10 diskettes. 

Cat X-3515 $5.95 


PRINTER BARGAINS 


Itoh 8300P 
DOT MATRIX 


*7 


For economical dot matrix printing, 
you can’t beat this value. 

125chars/sec print. 80 columns on 
standard fan-form paper(see 
below). Tandy’s cheapest full width 
printer is almost $1500! ^ 


BELOW COST FREIGHT 
ANYWHERE IN AUSTRALIA $6.00 
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00 


Cat X-3255 


FAN-FORM COMPUTER PAPER Cat X-1189 

TO SUIT ABOVE PRINTER, 2000 SHEET $35.00 


Need hard copy? We offer two superb 

printers at real bargain prices. Compare 
these with Tandy! 


LETTER QUALITY 
DAISY WHEEL 

Try and match this value (Tandy can’t!) lor 
word processing and other top quality 
applic ations, uses standard business 
stationery, 2 5 chars/second print speed 
(much faster than a golfbdll!) and is t apable 
of fully proportional printing! Uses 
economical daisy wheels for easy font 
changes or replacements. 

Tandy's price: $2299... 
OURS: 


Cat X-3265 


1995° 

^ ~ Al 


BELOW COST FREIGHT 
ANYWHERE IN AUSTRALIA $6.00 


TRS-80 
DOS PATCH 

Changes the Tandy DOS from 
35 to 40 racks - so you can 
take full advantage of our 
bargain drive £ g 
above. ^ 

Cat X-3550 p&p$2.oo 


MICRODOS 

A simple, easy-to-under- 
stand Disk Operating System 
for business applications, etc 
using BASIC programs. 


Cat X-3555 
P&P $3.00 


DICK 

SMITH 

ELECTRONICS 


LIGHT PEN 
BARGAIN! 

The best value around. 
Gives your System 80 or 
TRS-80 an eye. Easy to use, 
has simple programs. 

Cat X-364 5 


$095 


P&P $1.00 


rNSW 146 Paramatta Rd 
613 Princaa Hwy 

111 GMr|i St 

631 Pittwatar Rd 
147 Hum* Hwy 

112 Pacific Hwy 
30 Grosa Strati 
126 Yart Straat 
213 Kaira Straat 


AUBURN 

BLAKEHURST 

BROADWAY 

BR00KVALE 

CHULL0RA 

GORE HILL 

PARRAMATTA 

SYDNEY 

WOLLONGONG 


641 0661 

641 7744 

211 3777 
93 0441 

642 1922 
439 6311 
613 1133 
290 3377 

21 3100 


ACT 

OLD 


WA 


96 Gladstona St 

166 Lo«aa Road 
124 Gympit Rd 
60 Wri|kt Straat 
399 Lonsdala St 
666 Bnd«a Road 
Oandanonf Rd 
414 William St 


FYSHWICK 

BURAN0A 

CHERMSIDE 

ADELAIDE 

MELBOURNE 

RICHM0N0 

SPRINGVALE 

PERTH 


60 4944 

391 6233 | 
59 6255 
212 1912 
17 9134 
421 1114 
Opan toon 
321 6944 


IDICK SMITH MAIL ORDER CENTRE: P0 Bo. 321. Narth Ryda NSW 2113 Pfioao (02) »l» 3200, 


SOUND OFF 

Add sound to your 
TRS-80/System 80 pro¬ 
grams! Includes amp. 
programs and full 
instructions. You can 
add sound to existing 
programs too! Also 
suits TRS-80 

>0 

r P&P $2.00 


SHOPS OPEN 9AM to S 30PM 
(Saturday 9am till 12 noon) 
BRISBANE Half hour ear!ier 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 


Cat X-3648 



























Figure 5. A string array. Notice that, because the 
entries in the array are different sizes, the symbol 
table has to hold the position of each of them 
(there are other ways of doing it, but we won’t go 
into them at this stage). 

comprehensive the version of BASIC, 
the more string functions will be avail¬ 
able. I’ve listed the more common ones 
below. 

Concatenation: This allows two (or 
more) strings to be joined together to 
form one long string. Example: 
'A$ —"HELLO”’, 'B$ = "GOODBYE”’, 
'C$ = A$ + B$’. C$ will now be equal to 
"HELLOGOODBYE”. Typical uses for 
this function include adding spaces to 
the end of a string: 'A$ = A$ + ’ will 

make A$ equal "HELLO 

String Length: LEN: This function 
gives the length of a string. If, for 
example, you wished to know how many 
characters were in A$, inputting 
'D = LEN(A$)’ would set D to the 
number of characters. For example, if 
A$ was "HELLO”, D would be 5. 

Value: VAL: If a string is in the form of 
a number, then the VAL function will 
allow the value of the number to be used 
in the program. For example, if A$ is 
equal to "2.3” (and there is absolutely no 
reason why a string should not include 
digits), then inputting f D = A$’ would 
give an error message — the computer 
does not know that A$ is a representa¬ 
tion of a number; it thinks of it only as a 
string of characters. Inputting 
'D = VAL(A$)’ would, however, set D to 
2.3. 

String Splitting: LEFT$, RIGHT$ 
AND MID$: These allow the user to 
split a string into several other strings 
(the opposite of concatenation). 
f B$ = LEFT$(A$,3)’will make B$ equal 
to the three left-hand characters of A$. 
(A$ will be unchanged, by the way.) 
Similarly, RIGHT$(A$,3) will give the 
three right-hand characters of A$ and 
MID$(A$,3,2) will give two characters 
in A$, starting from the character third 
from the left. MID$(A$,3) will give the 
third character from the left in A$. 


Some examples: 

input output 

A$ = "HELLO” 

PRINT LEFT$( A$,2) HE 

PRINT RIGHT$( A$,2) LO 

PRINT MID$(A$,3) L 

PRINT MID$(A$,3,2) LL 

PRINT special functions 

PRINT is not such a simple function as 
it first appears. All of the clever output 
formatting in BASIC computer pro¬ 
gramming is achieved using the PRINT 
function. 

You already know that 'PRINT A,B’ 
will output the value of A, followed by 
the value of B. The comma between A 
and B actually means 'tabulate’. That 
is, move to the right across the screen 
until you reach one of the predefined 
'columns’ built into the computer 
function. 

On a typewriter, you can set the 
'tabulations’ (or 'tabs’, as they are 
usually called) to any position you like 
on the typewriter. When you press the 
TAB button, the carriage will move to 
the left until it hits one of the tabs you 
have set. This means that you can type 
in columns of figures by pressing the 
TAB key each time to move you to the 
next column. 

A similar system is at work in the 
computer — but this time the tabs are 
predefined when you turn the machine 
on (there is another sort of tab in the 
PRINT function, but I’ll come to that 
later). 

So when you put a comma between 
the two variable names A and B, the 
computer will output the value of A, 
then move to the right until it finds one 
of the tabs (there are usually four or 
five, equally spaced across the width of 
the screen — you can’t see them, of 
course). 

This is all very well, but what if you. 
want to 'PRINT "THE VALUE OF A 
IS”, A’. This will mean that the com¬ 
puter will output 'THE VALUE OF A 
IS’, then tabulate to the next tab before 
outputting A. This could leave a sizable 
space — very unsightly. 

The alternative is to use a semi-colon, 
Using one of these between success¬ 
ive variables (or between variables and 
strings, or whatever) in the PRINT 
statement will cause the computer to 
leave no room at all between them on 
the screen. 

This means that if you input 'PRINT 
"THE VALUE OF A IS”;A’, and A is 4, 
then the output will be 'THE VALUE 
OF A IS4’. 

Wait a minute, though, this isn’t 
much use either — we want some gap in 
there. 


The answer is to plan your PRINT 
statements carefully. What if we use 
'PRINT "THE VALUE OF A IS ”;A’ 
(notice the extra space at the end of the 
string). The output will now be 'THE 
VALUE OF A IS 4’. Bingo. 

Another nice point to remember is 
that every PRINT statement will cause 
the computer to go to the start of the 
next line when it is finished — unless it 
ends with a semi-colon. I can’t really 
give an example at this stage because 
you’re still using the machine in the 
'calculator’ mode, and the machine will 
take a new line at the end of every 
output anyway — but remember it later 
on. 

Tabs 

I said earlier that there was another 
way to tab in BASIC. This is by means of 
a function called TAB (surprise, 
surprise). 

Inputting 'PRINT TAB(20);"*” ’ will 
cause the machine to move 20 spaces to 
the right, then output a '*’. Inputting 
'PRINT TAB(20);"*”;TAB(30);"@” ’ 
will make the machine move 20 spaces 
to the right, output a '*’, then move 
another 9 spaces to the right (bringing it 
30 spaces from the left-hand edge of the 
screen), then output a *@\ 

Most machines will ignore a TAB 
which asks for a move to the left. In 
other words, if the machine is out- 
putting at a position 30 spaces from the 
left (call that 'position 30’), and then 
encounters a TAB(20), it will do 
nothing. 

TAB can be used with a variable — 
TAB( A) is quite acceptable. This is very 
useful in plotting applications — wait 
and see the example program in part 
five of the series. 

Some machines (including the Apple 
— see this month’s ETI) allow vertical 
tabs as well. This means that inputting 
'VTAB(IO)’ will bring the next com¬ 
puter output to the 10th line from the 
top of the screen. 

Graphics 

'Graphics’ is a word which is used to 
describe the ability of a computer to put 
diagrams on the screen. 

For example, say I got the computer to 

'PRINT "-” ’. This would leave a 

line of'-’s across the screen. 

Now, it doesn’t take much imagina¬ 
tion to realise that by judicious use of 
characters like'!’ andyou could cause 
the computer to draw horizontal and 
vertical rulings on the screen, to clarify 
a table, for example — and in fact this is 
done quite commonly. * 
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But '-’ and T are a bit limiting. It 
would be nice to have characters that 
were a bit wider, such as '—\ so that 
putting a row of them on the screen 

would give a '-\ with no 

gaps in it. 

Some machines (notably the PET, 
from Commodore), have a compre¬ 
hensive set of graphics symbols which 
allows not only vertical and horizontal 
lines, but also areas of tone, 45° lines 
and a whole host of other shapes. 

Some machines, such as the Exidy 
Sorcerer, allow the user to define some 
of his own characters — which may be 
anything from the letters of the Greek 
alphabet to the shape of a duck — for 
'duck shoot’ games! 

The Apple, and other machines, allow 
the user to switch the machine into 
various graphics 'modes’, in which the 
screen becomes like a plotting surface, 
on which lines and curves can be 'drawn’ 
under program control. 

In most applications, though, 
especially where the computer is being 
used mainly for computation (and that 
is what the word means, after all), the 
graphics produced is usually limited to 
ruling tables and simple graph plotting.# 


Next month, Phil Cohen explains 
how to write some simple programs, 
explores the mysteries of 'de¬ 
bugging’ and introduces PEEK and 
POKE. 


T! 


Volume 

= area x height 
= area x h 
* tr 2 x h 
= fr 2 h. 

Sqface area 
= 2 x ir 2 + 2tr x h 
1 2rr(r + h). 


Did you know that: 

♦ = * 2 - 1 = + 1 



The ETI 640 font 
OTUtt/fiVE-WW 
B©©©0^ IHX t ? 90QQ0 

! M m&' o*+,-./ 

0123456789: ;<-->? 
eABCDEFGHIJKLMNO 
PQRSTUVWXYZ[\] A _ 
'abcdefyhijklmno 
pqrstuvwxyzf!T1 


t— r — i 

|(J5+1) - 1.618033988. 


This is a photograph taken from a VDU 
screen which is being ‘driven’ by our 
ETI 681/640 VDU with programmable 
character generator. 

The block of characters on the right are 
the full set which can be produced by the 
ETI 640 VDU on its own. Notice that there 
are a small number of characters which can 
be used to provide various simple graphics’ 
outputs — the shaded box at the lower right, 
for example, and the minus and 
underline’,.’ symbols. 


The rest of the screen uses the ETI 640 
symbols plus a feature which is added by 
the ETI 681 programmable character 
generator — user-defined characters. 

Although it is not immediately obvious 
from the photograph, the graphics on the 
rest of the screen are made up of charac¬ 
ters the same size as the ETI 640 
characters, but with shapes which make 
them join up to produce the various patterns 
shown. 



Send for free list of low cost New Zealand designed kits, innovations, novelties and circuit 
books, including details of our remarkable new “HUG” microprocessor kit. Complete with 
7K on board memory, full colour and expansion facilities. IK Tiny Basic and all sorts of 
back-up software available. 

Please PRINT your name and mailing address in the centre of a blank piece of paper and 
send to: 

KIT PARTS (AUSTRALIA) PTY. LTD., 

Private Bag, Noosa Heads, QLD. 4567. 
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THE 

S REALLY A SYSTEMlI 


rA NOW YOU CAN BUILD YOUR SYSTEM 80 INTO 
A SUPERB COMPUTER SYSTEM 


This is Australia’s fastest selling microcomputer the superb System 80 
available only through Dick Smith Electronics (& authorised re-sellers). 

However, until now, there has been a problem. The System 80 hasn’t 
really been a system at all. Like a car without a tow-bar useful, but 
| limited in what you could do with it. 

Now all that has changed: we’re proud to announce the release of the 
System 80 Expansion Interface. The System 80, through its S-100 
expansion interface, now has the potential to be used with hardware and 
software devices from over 200 manufacturers. S-100 is fast becoming * 
the industry standard, which means you aren’t tied to any single one 
supplier for add-ons. A single supply source means that prices can — and 
usually are — sky-high because there is no competition. 

So now we expect the System 80 to really boom - not just to hobbyists, 
who ve had it all their own way until now — but to businesses to 
students, to housewives, to industry... There are virtually no limits to 
the System 80 system. All it takes is imagination. 

And don’t forget: software requirements for the System 80 are virtually 
the same as for the TRS-80: so most of the thousands of programs 
written for it will also run on your System 80 system! 
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MKti MODEL 
NOW WITH TAPE 
LEVEL CONTROL & METER! 


FROM 

ONLY 


695 


AA (4K RAM. 
VU LEVEL II 
Cat X-4003) 


16K RAM, LEVEL II $ 
l MODEL (Cat X-4005) 


750 


00 


BUDGET MONITOR 


The System 80 will run with any TV 
set: but in case you need a monitor, 
check this one out! P S. This monitor 
will also work with most other micro¬ 
computers. Compare our prices and 
saVe! Cat X-1196 


USE WITH 
ANY 

COMPUTER! 

$ 149 50 


NEW SYSTEM 80 
SOFTWARE — 

FOR FUN & EDUCATION 

Here are five recently released software 
tapes for the System 80 (also suitable for 
the TRS-80 Level II). They’re fun to play 
and they’re educational, too 

X-3688 ‘ DEATH TRAP* 

In this fast-moving realtime 
graphics game you have to 
control the motion of a |L/r 
constantly-moving point on 
the video screen and avoid 
randomly-appearing “mines” 
until an “escape window” 
appears. You can’t cross your 
own trail, or hit the sides of ^FSWSS DC4JM trap 
the screen either. If you 1 

escape, you get further tries qf 

— only it gets tougher! Has 
sound effects. Requires 16K. 

X-3692 “SPEED READING 
COURSE 

A set of programs supplied on 
two cassettes, designed to 
help readers of all-ages to 
improve their reading skills. 

The programs have been 
developed from the West 
Australian Reading 
Development Scheme. 

Requires 16K. 


$9.95 
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X-3694 “LEARNING FUN 1: 
SCURVE INVADERS” 

Combines basic maths drill 
with the ever-popular "Space 
Invaders" game. Before being 
able to take each shot the 
player feeds in the “correct 
data”. Sound effects, three 
levels of difficulty. Requires* 

16K. 

X-3696 “ LEARNING FUN 2: 
HANGMAN/CONCENTRATION* 

Two programs. Hangman is 
complete with animated 
graphics “ man” getting hung. 

The words chosen by either 
the program or a second 
player. Concentration: two 
players or teams have to 
match prizes behind numbers 
on the screen, then try to 
guess the mystery food word 
Requires 16K. 


$9.95 


UURXADINC 


$19.95 


X-3698 “LEARNING FUN 3: 
ALPHABET 

COUNTDOWN/RHYME TIME 

In Countdown set! of words 
taken at random from a large 
group must be placed in 
alphabetic order. Rhyme Time 
displays a series of unfinished 
rhymes, and the player has to 
type in the missing word from 
the clues given in the rhyme 
itself. Requires 16K. 


$9.95 


BARGAIN PRICED 
MINI DISK DRIVE 

$200 less than Tandy’s equivalent!^ 

You’d pay over $ 1000 more 
from Tandy for a 4- 
drive system! 

This incredible 
drive is world- 
famous Pertec 
brand; offers 
higher capacity 
than Tandy drive 
and will work with 
System 80 or 
TRS-80. Ask for 
more info, at your 
nearest Dick Smith store! 


X-3230 


379 


DISK PRICES TUMBLE! 

Unbelievable prices for either hard or soft 
sectored mini diskettes. Suit virtually all disk 
drives available. Buy from Dick and save a 
fortune! 

Hard Sector (X.3505) $5 95 EAI NOW: 

Soft Sector (X-3510) I - 10: $4.95 

Trade enquiries 1 ® “ 1 ®2l 

welcome 100 UP: $3-50 

























ITOH 8300P 
BUDGET PRINTER 

For budget printing, you can’t go past this 
one! Uses standard tractor-feed paper, gives 
high quality print from its 7x5 dot matrix. 
Up to 240mm paper, prints 125 chars/sec 
For either System 80 or TRS-80. Cat X-3255. 

40/80/132 CHAR/LINE 


Uses Printer Interface 
and cable below 




r LETTER QUALITY 

DAISY WHEEL 
PRINTER 

For top quality print, tty this: it’s over 
$300 cheaper than Tandy’s daisy- 
wheel, and is capable of proportional 
printing! Limited stocks 

Takes standard 
stationery! 


$ 


970 < 


Cat X-3265 


FAN-FORM COMPUTER PAPER ■ 

TO SUIT ABOVE PRINTER 2000 SHEETS ■ $ 

Cat X-1189 $35.00 

PROGRAM CASSETTES 

Popular C-10 computer cassettes (just 
the right size for programs!) with 
computer-quality tape. Suitable for all 
‘compact cassette’ type units (which 
h everyone uses!) Cat X-3500 


1995 


00 


/dick smith 

/PERSONAL 

COMPUTER 


O 


/cassette 


Tape 


SAVE A FORTUNE 
ON MEMORY IC’S 

Were almost $100 more twelve 
months ago! Fast 250nS 4116 
RAMs, for up- pr. # ^ 

grading your 4K jjSU 

or 8K to 16K, V t 
16K to 32K or 
32K to 48K. 8 
IC’s in pack. 

With full Instr. \ 

Cat X-1186 


& 


DON’T NEED FULLS-100^ 
EXPANSION? 

Use this parallel printer interface if 
you don’t need full S-100 expansion. 

Save a bundle! Uses similar connecting 
cable to S-100 interface 

$49501 

I PRINTER CARLE c “ 11,013 




$ 59 95 


0KK SMITH fIff TRONICS > 


Also available individually; 
Cat Z-9310 $7.90 ea, 

SOUNDOTC 

Add sound to your i 
System 80 programs! | 

Includes amp, programs j 
and full instructions. F 
You can add sound to« 
existing programs too!" 

Also suits TKS-80. 


Fitted with edge connector at one i 
end, 57N-36 plug at other: suits vir¬ 
tually all Centronics-type printers. 
? Use with either S-100 interface or 
parallel printer interface. 

|50 


Cat X-4014 


Cat X-3648 


150 


MICROSOFT" 1 
I EDITOR/ ASSEM¬ 
BLER PLUS! 

Editing assembling & debugging 
x>wer you’ve never had before 1 
Equivalent of Tandy’s Editor/ 

I assembler and T-bug products 

but in one package and at 
less than half the price! And 

it’s far more powerful! Suits 
System 80 & TRS-80 


EDITOR/ 1 
ASSEMBLER-PLUS 


LIGHT PEN BARGAIN! 55 ™ 5 

The best value around. 

Gives youi System 80 or 
— TRS-80 an eye. Easy to 
^^use, has simple programs 


$995 


|95 


Cat X-3680 1 


COMPUTER HOT LINE . . . 


Want to know more about our computers? Or are 
you having troubles? We’ve set up a special 
computer hot line just to help you out. Call 
between 9AM & 5PM on Sydney area code (02) 


888 2002 


SOFTWARE 

for System 80 or TRS-80 

GAMES AND EDUCATIONAL SOFTWARE 
CURRENTLY AVAILABLE 

TIME TREK $17.95 I 

You're boldly going where no man has gone before Mind you. those I 
pesky Klingons attack you from time to time, so you'll need fast reflexes as well I 
as sharp wits Nine levels of difficulty. Cat X-3650 

STIMULATING SIMULATIONS $17.951 

No less than 10 different games all fascinating and original Art Auction, Forest I 
Fire Monster Chase. Nautical Navigation. Lost Treasure. Business Management. I 
Gone Fishing. Rare Birds. Space Flight and Diamond Thief Cat X-3652 

ELECTRIC PAINTBRUSH $17.951 

This is a special machine language graphics interpreter' program, which lets you I 
program dazzling graphics displays using simple high-level commands Easy-and I 
fun' Cat X-3654 

BRIDGE CHALLENGER $17.95| 

Keen on Bridge 7 This game never gets tired of playing with you Ideal for r 

practising and improving your level of play - whether you're an expert or just a V 
beginner Needs a 16K machine Cat X-3656 

MICROCHESS $22,501 

Think you're a wizz at chess’ This program will put you to the test' But think out I 
your moves carefully the computer is out to beat you 1 One of the top selling chess | 
programs in the USA. Cat X-3658 

BLOCKADE . $17.95 I 

You II need fast reflexes and good co-ordination for this one. Its written in I 
machine language so it can give really high speed graphics Try to force your I 
opponent into a collision with a moving wall without running into a wall yourself' p 
Cat X-3659 

PUNTER'S DREAM $12.50 I 

Place your bets, please the race is about to start 1 Study the form of the venous I 
horses before placing your bets. Then the race is on' The program looks after the I 
betting accounts of up to nine punters, and can even cream off a percentage for I 
the house'' You get a realistic simulation of racetrack probability. Use it for fun: P 
or to improve your strategies' Needs a 16K machine Cat X-3660 

BANDITO $14,951 

Uke playing the one-arm bandits down at the club’ Here s one you can play I 
seated at your fnendly System 80' Tell the machine how much you want to spend. I 
and it will feed it through. Watch the handle go down, the reels spin, and your I 
money go' Then experience that familiar thrill when you hit a jackpot Needs a I 
16K machine. Cat X-3661 

MATHS/SPELLING . $9 95 I 

Here s a great way to coach spelling and maths: imagine how much more I 
interesting the lessons are if the computer is giving the problems' Help stamp out I 
illiteracy and poor spelling - this great program can help you do it' Cat X-3662 | 

AIRMAIL PILOT .912.951 

You're back in the early days of aviation. You must get the mail through in the I 
shortest possible time Your cloth-covered bi-plane must take you through | 
unpredictable winds and electrical storms - can you make it’ Cat X-3663 

INTERLUDE $22,501 

This is the adults-only game for your computer After the kids have gone to sleep. I 
let the computer give you ideas for the rest of the night' It comes with a I 
comprehensive instruction manual! (Note: this program is NOT available to any I 
person under 18 years of age). Do not purchase this program if you are easily I 
offended. Needs a 16K machine. Cat X-3675 

SIMUTEK 1. $17,951 

Not |ust one. but FIVE superb space fantasy games Includes Graphic-Trek 2000 I 
(try to dock the Enterprise with the space station without being shot down'). I 
Invasion Worg (protect the Earth). Star Wars (get in to the Death Star, plant a I 
Bomb and get out again') Space Target (a battle game) and Saucers (an action I 
graphics oame) Complete with instruction book Needs 16K Cat X-3685 P 

POKER PETE.$15.95 I 

Like a game of poker’ Ha s a pretty shrewd player - hard to beat, although it can | 
be done Has really intriguing graphics; needs 16K machine. Cat X-3664 

TKwAVAnBTE- 

SYSTEM 80 
TECHNICAL 
MANUAL 

48 pages of data, technical 
information, service data, 
minor modifications, etc. etc. 

Great for technically minded 
people with their own comput^j 


95 


Cat. B-6210 


DICK SMITH ELECTRONICS $ 

St t OHM () 1 Ht M ADVt MIS l(\| IMIS MAGAZINE tOM OUR SlOMI A()l)Rt SSI S AND MI St l l I MS 



































MELBOURNE’S BEST VALUE IN COMPONENTS 


74LS 


74LS95. 

.1.00 

74LS373.2.40 

7441 . 

.2.50 


74LS107.... 

.65 

74LS365. 

..80 

7442. 

.80 

74LS00. 

.33 

74LS109.... 

.50 

74LS366. 

..80 

7447. 

.1.10 

74LS01. 

.30 

74LS113.... 

.50 

74LS367. 

..90 

7448. 

.1.10 

74LS02. 

.30 

74LS114.... 

.75 

74LS368. 

..65 

7450. 

.30 

74LS04. 

.40 

74LS123.... 

.1.50 



7451 . 

.30 

74LS05. 

.50 

74LS125.... 

.70 

7400TTL 


7453 

30 

74LS08. 

.30 

74LS133.... 

.30 

7400 

25 

7454 

30 

74LS09. 

.30 

74LS138... 

.1.10 

7401 . 

..25 

7460. 

.30 

74LS10. 

.30 

74LS151.... 

.1.00 

7402. 

..25 

7470. 

.50 

74LS11. 

.55 

74LS155... 

.60 

7403. 

25 

7472. 

.55 

74LS12. 

.30 

74LS157.... 

.75 

7404. 

..25 

7473. 

.55 

74LS14. 

.80 

74LS160.... 

.70 

7405. 

30 

7474. 

.35 

74LS15. 

.75 

74LS163.... 

.80 

7406. 

..60 

7475. 

.45 

74LS16. 

.60 

74LS164.... 

.1.40 

7407. 

.45 

7476. 

.40 

74LS20. 

.30 

74LS165... 

.1.40 

7408 

25 

7480 

1 00 

74LS21. 

.35 

74LS169.... 

.1.90 

7409. 

..25 

7483. 

.1.40 

74LS27. 

.30 

74LS174. 

.65 

7410. 

..25 

7485. 

.1.40 

74LS28. 

.35 

74LS175. 

.90 

7412 

40 

7486 


74LS30. 

.30 

74LS190. 

.1.60 

7413.... 

55 

7489 

2 90 

74LS32. 

....30 

74LS191. 

.1.30 

7414 

60 

7490 

40 

74LS37. 

....40 

74LS192. 

.1.15 

7416. 

.60 

7491 . 

.1.00 

74LS38. 

....40 

74LS193. 

.1.00 

7417. 

.65 

7492. 

.80 

74LS40. 

....30 

74LS194.... 

. 1 20 

7420 

25 

7493 

V) 

74LS42. 

....45 

74LS195. 

.1.00 

7421 . 

.30 

7494. 

.1.15 

74LS47. 

.1.20 

74LS196. 

.1.60 

7422. 

.35 

7495. 

.1.00 

74LS73. 

....60 

74LS197. 

.1.60 

7425. 

.60 

7496. 

.1.10 

74LS74. 

....40 

74LS221. 

.1.50 

7426. 

.40 

74100. 

.2.00 

74LS75. 

....50 

74LS247. 

....1.95 

7427. 

.40 

74107. 

.70 

74LS78. 

....65 

74LS251. 

.85 

7430. 

.30 

74121 . 

.70 

74LS85. 

.1.40 

74LS253. 

.85 

7432 

30 

74123 

86 

74LS86. 

....60 

74LS257. 

.75 

7437. 

.40 

74132. 

.1.30 

74LS90. 

....60 

74LS259. 

....3.30 

7438. 

.40 

74145. 

.1.50 

74LS92. 

.1.00 

74LS279. 

.95 

7439. 

.50 

74150. 

.1.50 

74LS93. 

....85 

74LS290. 

....1.30 

7440. 

.30 

74151 . 

.1.40 


74153 .1.40 

74154 .1.40 

74157.1.40 

74160.1.70 

74165.1.70 

74172 .1.40 

74173 .2.60 

74175 .1.20 

74180.1.50 

74192 .1.80 

74193 .1.80 

74176 .1.50 

74367.80 

74S 

74S02.75 

74S74.1.40 

VOLT. REG. 

309K.1.90 

317T.2.90 

317K.2.90 

323K.8.95 

723-14.55 

723can.95 

7805.1.00 

7805K.2.10 

7812.1.00 

7812K.2.40 

7815.1.00 

7818.1.00 

7824.1.00 

78H05.9.20 

78H12.7.50 

78HG.7.95 


78P05.8.00 

78L05.40 

78L09.40 

78L12.40 

78L15.40 

78L18.40 

78L24.40 

78CB.2.40 

7905 .1.60 

7905K.2.95 

7906 .1.60 

7908.1.60 

7912.1.85 

7912K.2.95 

7915.1.60 

7918.1.90 

7924.1.60 

79HG.10.80 

79L03.80 

79L05.80 

79L12.80 

79L15.95 

79L18.80 

79L24.80 

78MGT.1.80 

79MGT.1.80 

DVM CHIP 

74C925.13.50 


SELECTED 

ITEMS 

XR082.1.30 

XR084.2.30 

XR8038 .4.50 

LM331.4.70 

6800P.11.50 

681 OP.5.60 

6821 .6.50 

6850 .6.50 

8085 .22.00 

Z80P10.12.00 

Z80CTC.12.00 

Z80CPU.12.00 

1488.1.00 

8368 .2.30 

9528.4.30 

8T24.2.20 

8T26.2.20 

8T28.2.20 

81LS95.2.25 

81LS97.2.25 

93448 .25.50 

2708.10.00 

2716.29.50 


Mail Orders, $1.00 
Min. P&P Please. 


Tasman tiECTRONics 


12 Victoria Street, Coburg, VIC, 3058. 
Phone (03) 354-5062. 


O Dindy 
Data 


kadirliss, hiyh < >radi- ( omputir Programming tape. 


CIO 


Please supply: Quantity:. pack(s) . 

of 20 pack CIO cassettes at $33 a pack.$ 

Packing & delivery — $2.50 per pack.. $ 

TOTAL .$ 


Name .. 
Address 


. Postcode 




Expiry Date././.. 


Signature 
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SPECIAL OFFER 

CIO 

DATA CASSETTES 
$1.65 EACH! 

around one-fifth off 

Send coupon to: 

CIO Cassette Offer 

ETI Magazine, 15 Boundary St, Rushcutters Bay NSW 2011 


The majority of home and hobby computers employ cassette 
tapes for mass storage, the most common type being the CIO 
cassette. Dindy Marketing has arranged to make their Dindy 
Data CIO cassettes available to ETI readers in packs of 20 at a 
special price — you can save around 20% on the price compared 
to similar tapes. The cassettes feature ‘instant-start’, so no data 
or recording time is lost while waiting for leader tape to pass as 
in other cassettes. The precision housing and mechanism feature 
a clamped spring pressure pad to ensure good tape to head 
contact with no loss of data. The Dindy Data Cassette tape is 
certified for use on home computers and features a consistent 
durable coating on a tensilized base ensuring no dropouts or 
data loss with stretch. These tapes come with a five year 
unconditional guarantee. 

Money back guarantee: Dindy offer to refund the purchase price in full if 
you are not completely satisfied and provided you return the goods within 
14 days of receipt. 

Owing to the low offer price the minimum quantity that can be ordered is 
20 tapes ($33 total cost). NOTE: offer extended to 28 February. 
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AM^pn(^AMSR UNQN A BAS^80^YSTEMUN LES^ 

■ _ _ Book is arrangeu so th ®J n svstem 9 and gradually gain a better 


ZX80 COMPANION 
87 PAGE BOOK 


$ 


16 


Book is arranged so TSSS 

computing may start usl ^9 V y^e informed computer 

ZX80 which has brought a t 
scene. 


Linsac Software comes on Cl 2 Cassettes with Full Documentation including 
• Program Listing • User Instructions • List of Variables with Meanings 
• Program Description • Sample Program Run 


GAMES PACK ONE CONTAINS 

G001 Three Towers 

Rearrange the rings to build a new tower. 

G002 Number Guessing 
Find the hidden number with hints from the 
ZX80. 

G003 Mastermind 

Break the four digit code. 

G004 Sketcher 

Draw patterns of your choice with memory 
mapping. 

G005 Hurkle 

Hunt the horrible hurkle in the 15x 15 grid. 

G006 Nim 

The familiar game of skill. 

G007 Symbol Simon 

Try and match the complex increasing pattern. 

GAMES PACK TWO CONTAINS 
G008 Nine Lives 

A word game for two players — possibly fatal. 
G009 The Maze Game 
Find the treasure as the maze grows around 
you. 

G010 Plain Sailing 

Steer a yacht against dangerous currents. 
G012 Noughts & Crosses 
The ZX80 plays an excellent strategic game. 
G013 Chinese Puzzle 
Can you rearrange the blocks in the right way? 
G014 Tower of Hanoi 
The game of antiquity. 

G015 Battleship 
Realistic naval artillery action. 


GAMES PACK THREE CONTAINS 

G011 Fruit Machine (2-4K) 

The ZX80 as a one-armed bandit. 

G016 Four in a Line (4K) 

A 2 player game arranging patterns of counters. 

G017 Zombies 

You are surrounded by zombies on a desert 
island. 

EDUCATION PACK ONE CONTAINS 

E001 Maths Drill 

Two levels of aifficulty included. 

E002 Dot recognition 
Recognise the number of a random dot pattern. 
E011 Musical Notes 
Teaches children notes on the scale. 

E004 Spelling Quiz 
The teacher sets five words to be tested. 

E007 Day Finder 
Gives the day of the week for a date. 

EDUCATION PACK TWO CONTAINS 

E005 Graph Plotter 

Plots quadratic equations. 

E006 Prime Factors 
Calculates prime factors of given numbers. 
E008 Number Bases 

Conversions and calculations in different 
bases. 

E009 BarCharts 

Plots bar charts from supplied data. 

E010 Statistics 

A collection of statistical routines. 


UTILITY PACK ONE CONTAINS 
U001 Memory Display 

Displays 80-byte blocks of memory (char/hex). 

U002 Hex Code Monitor 

Handles machine code routines. 

U003 Renumber 
A full renumber routine. 

U004 Memory Search 


Finds and displays byte patterns. 


™C-12 CASSETTE ORDER FORM J 

SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 1 

308 High St., Kew 3101, Vic. Tel. 861 6224 

1 1 

| Item 

Quantity 

Total 

| Games Pack One 



| Games Pack Two 



1 Games Pack Three 



1 Education Pack One 



[ Education Pack Two 



! Utility Pack One 



\ ZX80 Book 



■ 

■ 1 enclose cheque/Bankcard/D 

a i i M i m m 

| Name .. 

J Address. 

Total 


liners Club/Amex 

i i i i n 

.Postcode. []]■ 
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BARGAIN BASEMENT BOOK SELLOUT! 



TOP PROJECTS 



ETI CIRCUITS NO.2. 

A collection of ideas and data for the elec¬ 
tronics experimenter. This book contains 
25 chapters: Alarms, Amplifiers, Auto¬ 
mobiles, Batteries, Comparators, Con¬ 
version Tables, Crossovers, Crystal 
Oscillators. Detectors, Digital, Filters, 
Indicators. Logic Data, Miscellanea, 
Miscellaneous Data, Mixers. Preampli¬ 
fiers, Power Control. Power Supplies. 
Sequence Timing, Signal Generators. 
Signal Processors, Special Effects, 
Switching, Test. As you can see, it covers 
many fields and there are a wealth of cir¬ 
cuits. 100 pages. 

STREWTH! $1.25 (down from 
$2.95) 

TEST GEAR VOL.1. 

This rare gem contains over 30 projects 
covering every field from audio to digital, 
physical measurement to RF. You'll find 
ever-popular projects like the ETI-438 
Audio Level Meter, the ETI-704 Cross¬ 
hatch/dot Generator, the ETI-129 RF 
Signal Generator, the ETI-121 Logic 
Pulser and ETI-122 Logic Tester plus 
power supplies, a temperature meter, 
simple frequency counter etc., etc. 116 
pages 

A MERE $1.25 (as against $3) 



TOP PROJECTS VOL.5. 

How can you resist this one? Over 20 
projects, covering many fields of interest, 
from photography to P.A., control to bio¬ 
medical applications, novelties to alarms 
In this one you'll find such things as the 
Transmission Line Speaker, Graphic 
Equaliser, Marine Gas Alarm. Accentu¬ 
ated Beat Metronome. Shutter Speed 
Timer. GSR Monitor, Ultrasonic Switch, 
CB Power Supply, Digital Temperature 
Meter, Skeet Game. White Line Follower 
and more, more, more See — how can 
you resist? 116 pages 
OH DEAR! $1.30 (cover price $3) 

30 AUDIO PROJECTS 

This weighty tome is a must for the audio 
enthusiast. A beautiful production on top- 
quality paper, the projects include such 
perennials as the ETI-440 Simple 25 W 
Amplifier, the ETI-414 Master Mixer, the 
ETI-449 Balanced Microphone Amplifier, 
the ETI-481 12 V 100W Amplifier, the 
ever-popular 50/100W ETI-480 Power 
Amp Modules, the ETI-487 Audio Spec¬ 
trum Analyser, the ETI-441 Audio Noise 
Generator plus many more goodies. 164 
pages. 

A STEAL! $1.50 (was $3.95) 


PROJECT ELECTRONICS 

Our all-time best seller. Over 25 projects 
in this book, most of which have never 
appeared in ETI. All simple, easy to get 
going projects using common parts and 
generally powered by a single 9 V 
No. 216 transistor radio battery. Kits are 
currently available from several sources. 
Inside are such goodies as a continuity 
tester, two crystal sets, an AM radio, a 
battery saver, a simple intercom, a LED 
dice, a tachometer, an intruder alarm, a 
train controller, a hi-fi speaker — and lots 
more. Plus a guide to project construction, 
how to solder and how to find your way 
around components. A must for the be¬ 
ginner or tinkerer. 84 pages 
HELLS BELLS! $1.75 (cover price 
$4.75) 

SIMPLE PROJECTS VOL.2. 

Another winner for the beginner/tinkerer 
— and a rare one now. Over 20 popular 
simple projects: Induction Balance Metal 
Locator, Photographic Strobe, Selecta- 
game (TV game). Touch Switch. Car 
Alarm, Morse Practice Oscillator, Mini 
Organ etc., etc. Plus: colour codes, com¬ 
ponent connections etc. 100 pages 
A RIPPER, $1.25 (was $2.95) 


SIMPLE PROJECTS VOL.1. 

A collectors item! Last chance to get this 
one Over 25 great projects, including 
Three Simple Receivers. TV Masthead 
Amplifier, Simple Speaker. Simple Stereo 
Amplifier, Monophonic Organ. Simple 
Loudhailer, Courtesy Light Extender. 
Cannibals & Missionaries Game. Tran¬ 
sistor Tester. Drill Speed Controller. Light 
Operated Switch. Spring Reverb Unit. 
Pool Alarm, simple intercoms etc. Com¬ 
plete your collection. 92 pages 
A BUST! $1.00 (was $2.00) 


SONICS 1980 YEARBOOK 

The definitive book for the musician/ 
electronics enthusiast Australia's first 
comprehensive guide to electronic 
musical instruments and equipment The 
book has ten feature articles covering 
keyboards to lighting, mics to speakers 
etc. It has a comprehensive instrument 
and equipment directory under thirteen 
categories plus a distributors index and a 
brand index. PLUS — there's a 48-page 
multitrack tape primer for home/amateur 
recording engineer/enthusiasts. 

In short — the bible . 204 pages 

ONLY $1.50 (was $4.35) 


NOTE: owing to the extremely low offer prices, if we have to substitute a book for 
your first choice because stocks have run out we are unable to make any rebates if 
the second choice book has a lower offer price than the first choice book. 

ORDER NOW. Offer closes 28 February 1981, 
or until stocks run out. 

You can order just one or any number. Postage for one to 
three books is $1.50 (surface mail only to New Zealand). 
For four or more, we’ll send them post free. 

Please indicate second choices as we may run out of 
stocks. 

Send coupon to: 

ETI Bargain Basement Book Sellout, 

Modern Magazines, Subscriptions Dept. 

15 Boundary St. Rushcutters Bay NSW 2011 


We’re holding quantities of shop soiled’ books that we re 
offering to you at bargain prices to make way in our store for 
new titles. These books only have scuffed or marked covers — 
the inner pages are all perfectly good. Here’s your chance to 
get some of our popular books of the past at ‘bargain base¬ 
ment’ prices. It’s so convenient to have projects all assembled 
between two covers, checked, corrected and presented in one 
batch. If you’re ever looking for an item of test gear to build and 
don’t know where to start looking in your back issues of ETI, 
then you’d best turn to the index of Test Gear Vol. 1 . —- it’s more 
than likely to be there! Audio enthusiasts will find 30 Audio 
Projects one of the handiest project references around — 
again, no need to spend fruitless hours digging through past 
issues of your ETIs (that's if you’ve kept them!). Maybe your 
project file is incomplete? One or more of these books will bring 
it up to date. Perhaps you missed one of these publications 
when it first appeared? Here’s an opportunity to complete your 
library. 


Please supply: 

a) .(2nd choice) 

t>) .(2nd choice) 

c) .(2nd choice) 

d) .(2nd choice) 

e) .(2nd choice) 

0.(2nd choice) 

9) . (2nd choice) 

ALL ........ 


P08TAGE: 1 to 3 books: $1.50 

4 or more books: free. 


Plus postage (if applicable) 
TOTAL 


-$ . 

.$ . 

.$ . 

-$ . 

.$ . 

.$ . 

.$ . 

.$10.80 

$ Signature 

$ . 


Name . 

Address . 

.. Postcode . 

I enclose cheque/money order No. 


104 - February 1981 ETI 




















































T.C.T. 64 K Dynamic Board 


FEATURES: 

* Designed for the S100 bus 

* Expandable from 16 to 64K 

* Does not need halt, wait and reset status signals 
from bus 

* Optimal arbitration between refreshes and 
memory accesses 

* All timing derived from 25MHz clock 

* Will run at any speed from zero to 2.5MHz (Z80) 

* Arranged as four 16K banks, with independant 
write protect and disable 

* Supports bank select and phantom 

* Genuine S100 board size, 5.3 by 10.0 inches 

* High quality solder masked and plated through 
board 

* Excellent manual, including construction and 
setting up details and a discussion of testing 
and memory design techniques. 


KIT PRICES: 

inc. tax 

ex. tax 

16K bytes 

$279 

$245 

32K bytes 

$349 

$305 

48K bytes 

$419 

$365 

64K bytes 

$489 

$425 

8x4116 (200ns) 

$75 

$66 


Add $60 for assembled and tested. 


OEM enquires welcome. 


T.C.T. MICRO DESIGN PTY. LTD. 

Engineering excellence 


If you 
board. 


? 

? 

? 

? 


think you have a good dynamic memory 
just try this quick quiz: 

Would your board work if your processor 
was running at only 1Hz? 

Would your board maintain data if you 
unplugged your CPU? 

Would your board work during many 
asynchronous wait states? 

Would your board work with the Z80, 2650, 
8080, 6800 and 68000 processors? 

Would your board work with DMA devices? 


We can happily say that our board will pass all of 
these tests. We are now supplying our boards to 
various computer manufacturers - one for example 
is using our board with a double density DMA 
disk controller. We believe our board is easily the 
best on the market today. 

WHO ARE WE? 

By now you are probably wondering just who is 
TCT MICRO DESIGN? Almost certainly you have 
heard of us before. We wrote TCT Basic, and 
designed the following boards: 

TCT 2K Ramsticks, TCT S100 protoboard, TCT 
SI00 I/O board, TCT SI00 16K static board and the 
TCT SI 00 PCG (the ETI 681). 

Having designed several computers for 
commercial applications, and produced more than 
300 boards, we decided it was time to release our 
dynamic memory board. 

P.O. Box 263 Wahroonga, 2076, N.S.W. 

Please add $10 for post and packing. 

Allow two weeks for delivery, we will 
immediately inform of any unexpected delays. 
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VSI Electronics now offers you a new concept in service in our 
industry! 

For the price of a local phone call anywhere in Australia, by dialling 
00822055 you are in touch with our Customer Service Department 
in Sydney. 

John Ashcroft our Customer Services Manager, and his team have 
on-line anticipated delivery information of virtually all non-stock items 
you have on order with us. 

As soon as our suppliers advise despatch date, we enter it into our 
computer where it is immediately available to you. 

Just dial 00822055, quote your account number or firm’s name, 
order number and query the item not received. 

(Sydney customers use 439 4655.) 

Whilst we are dependent on our suppliers for most of this 
information, we firmly believe we are now able to offer a new level of 
service to assist you in your business. 

VSI offers you service for the price of a local phone call. 


J 
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The FT-707 — big rig 
in a small space 

Yaesu’s latest offering for the mobile/home station 
market, the FT-707, is a transceiver loaded with 
features that were ‘optional extras’ a few scant years 
ago. 


Naturally, it’s an all solid- 
state rig, designed to oper¬ 
ate from a nominal 13.8 Vdc 
supply. A matching ac 
power unit, the FP-707, can 
be coupled to the rig for 
home station use. The FP- 
707 includes a speaker 
which improves the audio 
when the transceiver is 
bench or table mounted. 

The FT-707 is extraordinarily 
compact — measuring only 
93 mm high by 240 mm wide by 
295 mm deep overall. It weighs 
just 6.5 kg. 

After you get over the tiny 
package, you next notice the 
number of bands on the 
bandswitch — 11 in total. Apart 
from the usual four 500 kHz 
segments for 10m, there’s 
‘30m’, ‘17m’ and 12m’, the new 
so-called “WARC” bands. Next 
to the bandswitch is a dual- 
concentric ‘CLAR-WIDTH’ con¬ 
trol. The latter permits ‘variable 
IF bandwidth’ control employ¬ 
ing a cunning mixing technique. 

The usual SSB, CW and AM 
modes are provided; two op¬ 
tional ‘narrow’ CW filters are 


available (350 Hz and 600 Hz). 
The IF filter is Yaesu’s standard 
8-pole crystal type with a 
quoted -6 dB bandwidth of 
2.4 kHz. AM bandwidth is given 
as 3.6 kHz at-6dB. AM modu¬ 
lation is not pseudo-AM but 
produced by modulating a low 
power driver stage. 

The displays include digital 
readout to 100 Hz and a string of 
coloured LEDs for an S-meter/ 
ALC/Po display. 

A fairly conventional mixing 
scheme commencing with a 5.5 
— 5.0 MHz reverse-tuning VFO 
provides 500 kHz tuning seg¬ 
ments on each band. The front 
panel is dominated by the 
tuning knob, which has an 
adjustable skirt, familiar to all 
Yaesu owners/operators. Im¬ 
mediately below the frequency 
knob are two small controls for 
the VOX — gain on the left, 
delay on the right. You can’t 
turn the VOX off, except by 
turning the gain down. 

Also incorporated is two- 
speed AGC, a noise blanker, 
MOX (holds TX on) switch, 
marker, fixed channel operation 
and receiver offset tuning. Of 



| 4 § agi 
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special note is a mic option with 
slide-switch operation for elec¬ 
tronic tuning across the bands. 

On the bench, PEP SSB 
power output was measured at 
110W across all bands. AM 
output was a little under 40 W, 
and CW a little under 60 W. On 
receive, SSB/CW sensitivity 
was hneasured at 0.1 uV for 
10 dB SIN AD, a shade under 
1 uV on AM for 10 dB SINAD. 
Frequency stability was 
measured at just under 200 Hz 
drift in the 30 min. period after 
switch-on, better than 50 Hz in 
any 30 min. thereafter. All 
pretty good. No tune-up is 
necessary — just pick your 
band, dial your frequency and 
talk! 

We couldn’t measure receiver 
crossmod or overload but sensi¬ 
tivity and overload performance 
seemed adequate and Yaesu say 
the front end employs a 
Schottky diode ring mixer and 
carefully designed gain distri¬ 
bution. 

Subjectively, the receiver 
audio on SSB was not the best. 
The general consensus was that 
“. . . it sounds like a Dalek in a 
powdered milk tin with the lid 
on”. And that’s for the FP-707 
speaker! ‘Communications qual¬ 
ity’, but barely. Room for im¬ 
provement. The transceiver’s 
internal speaker is worse. AM’s 
even poorer. 

The S-meter is unusual but 
handy — especially for mobile 
operation. SI has a high 
threshold, 1 uV — higher on 
15m and 10m, strangely 
enough. It’s easy to read ‘at a 
glance’. S9 is -94 dBm, 5 uV. 


Not much range there! On ‘slow 
AGC’ the S-meter appears to 
function in a ‘peak-hold’ mode. 

Transmit audio is best de¬ 
scribed as ‘normal’. 

The IF filter has noticeable 
bumps’ and true ‘‘single signal” 
CW/SSB reception is not poss¬ 
ible either. Bandwidth and 
shape factor seem OK for the 
job but overall impression is 
“. . . run of the mill”. The 
width’ control is useful on SSB 
& CW, but shifts the frequency 
on AM. You can get rid of 
‘monkey chatter’ and hetero¬ 
dynes — at the expense of 
audio quality, naturally — but 
we didn’t use it very much. 
Probably more use in contests. 

VOX works as it should (anti- 
VOX setting inside case), but 
not recommended for mobile 
use as it’s too easy to trip when 
uttering expletives in peak-hour 
traffic! 

The PA has a fan which cuts 
in when the heatsink exceeds a 
preset temperature. It’s poss¬ 
ible to fool the system by 
driving the rig hard on CW (or 
RTTY, SSTV etc) until the 
heatsink gets hot enough to 
bring in the fan. Quickly turning 
the power off and then on will 
cause the fan to stay off — but 
no damage was caused by 
continued operation as before. 

Overall, the FT-707 offers 
quite a lot — the size and 
general features are great and it 
generally offers good value for 
money at $765. We’d rec¬ 
ommend a well-designed exter¬ 
nal speaker, though. The hand¬ 
book is presented to Yaesu’s 
usual high standard. 

Roger Harrison 
Simon Campbell 
Phil Wait 


Our review unit came from Dick Smith Electronics. Enquiries 
should be addressed to your nearest store or dealer. Apart from 
the FP-707 mains supply, an external VFO (FV-707DM) and 
antenna coupler accessories are produced by Yaesu. As a matter 
of interest, a 220 mV (50 ohm) RF output socket is provided for 
use with VHF/CIHF transverters. 
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OFF! 

Space 
Age 

Features 
At A Down 
To Earth 
Price! 


Tandy has incorporated the latest liquid 
crystal technology to design a truly accur¬ 
ate tester for the 80's. 

The sophisticated multitester has 3 l /2 digits 
with 13 ranges. Quick recognition's a breeze 
with 0.63cm digital display and smart blue/white 

function chart. 

Its many outstanding features include automatic 
polarity, zero adjust and over-range indicator. The 
unit accurately measures AC and DC voltage, DC 
current and resistance. AC: 200-2000 (500V max). 
DC:2-20-200-2000 (1000V max). DC Current: 2-20- 
200mA. Resistance: 2k-20k-200k-2M. Dimensions: 8.4 
x5.3x2.3cm. Complete with all leads and instructions in an 
attractive vinyl pouch. 9V battery not included. 

So take a trek to your local Tandy Electronics store for the 

latest in multitesters and save! 
22-197. Regular Retail $59. 95. $39.95* 

Sale Ends 28th February, 1981 * 


Available at all Tandy Stores and Participating 
Dealers Around Australia or Mail Order Depart¬ 
ment. P.O. Box 229. Rydalmere. 2116. NSW. 


TAMBY 
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AMPEX TAPE OFFER 



BEE L 


Top AMPEX o TAPE 


REEL 


\ normal price! 


THE USA AMPEX CORPORATION has made available a substantial 
quantity of ‘off-cut’ tapes from their highest grade material. All tapes 
are 1800 ft (549 m) by Va\ 1 mil ferric oxide on standard 7" reels. 

There’s a slight gamble involved — but one in which you either win a 
lot — ora hell of a lot! 

Here’s why: 

The tapes offered are of differing types and you take pot luck on which 
you receive. 

BUT, The lowest quality is Ampex' superb Ampex Plus series! The 
highest is Ampex’ Grand Master series! 

SO. If you draw the Ampex Plus you’ll be paying about one-third the 
usual price. If you score the Grand Masters you’ll be paying about a 
quarter usual price. 

YOU CANNOT LOSE. If you are not totally and completely satisfied 
with your purchase, Dindy guarantee to return the full purchase price 
without question provided the tapes are returned within 14 days in the 
original packing. 

Identical tapes to those offered are marketed in the USA by Ampex, 
using the trade name ‘Shamrock’. This trade name is also used for 
those offered here. 

NOTE: This offer is made by Dindy Marketing (Aust.) Pty Ltd and this publication 
is acting as a clearing house only. Cheques should be made payable to 
‘Ampex Tape Offer’, ETI Magazine, 15 Boundary Street, Rushcutters Bay 
NSW 2011. We will then process your order and pass it on to Dindy, who will 
send you the goods. Please allow up to four weeks for delivery. 

Owing to the exceptionally low offer price the minimum ordering quantity is 


ten tapes (total $39). 

*39 


Note: Otter closes 28 February 

for 10 reels 


Please supply.tapes at $39 for ten $ . ... 

Plus post and packing, any quantity:- $2.50 

TOTAL $.... 

Name. 

Address. 


.Post Code 


Cheque or money order. 

Or use your Bankcard |4|9[6] 1 [ \ 1 1 1 1 Expiry Date 


Signature 


Consult the experts with 
over 25 years in the field. 

WE HAVE WHAT YOU WANT 

LOOK! 





AMPLIFIED ANTENNA FOR 



VHF-UHF TELEVISI0N- 
FM-AM-RADI0 


NEW'. 


ccNcoa 

MARINE TV ANTENNAS 


Ultra compact 82 channel TV antennas provide 
perfect colour and black and white reception in 
most viewing areas. Sensar antennas have 
elegant modern styling which blends with the 
decor of any home setting. Compact unobtru¬ 
sive design makes it ideal for homes, camper 
trailers, mobile homes, cruisers, houseboats 
and yachts. 



10 Element UHF antenna for use in primary reception 
areas. 


A new specially-designed antenna is required to 
effectively receive UHF and must be pointed 
accurately towards the local translator, e.g. in 
Kings Cross at the top of the Hyatt Kingsgate. 
These UHF antennae are much smaller and 
neater in appearance than the old familiar types 
used for Channels 2,7, 9 and 10. They need to 
be carefully installed (in “Line of Sight" with the 
transmitter) and connected to coaxial cable. 


UHF SET TOP CONVERTER 



NOTICE TO INSTALLERS/WHOLE¬ 
SALERS: Save dollars on coaxial cable. 
Ring now for the best prices and cable in 
Australia. 

FREE ADVICE GIVEN 

ELECTROCRAFT 
MFG P/L 

68 Whiting Street, Artarmon, NSW 
2064. P0 Box 398. 

Phone now (02) 438-4308 ext 6. 
Hours: Mon-Fri 8am to 5pm. 
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shortwave leggings 


Nigeria testing 
new transmitters 


The Voice of Nigeria, with studios in Lagos, has 
recently been carrying out test broadcasts using new 
500 kilowatt transmitters on shortwave. 


Lagos has recently 
installed new transmitters 
for the Overseas Service at 
the Ikorodu transmitter site 
to the north of Lagos. 

Powerful signals have been 
noted on the new outlet of 
17 800, with the English service 
directed to North Africa and 
overseas audiences between 
0600 and 0800 daily. With this 
service still listed for broadcast 
on 15 120 and 15 185, it seems 
that Voice of Nigeria’s new 
transmitter must be one of the 
high-power ones scheduled for 
use in this service. 

DX on the air! 


Nigeria has long been 
planning for the installation of a 
total of seven new 500 kilowatt 
shortwave transmitters for use 
by the Overseas Service, and the 
transmitter in use on 17 800 in 
our late afternoons appears to 
be one of these, due to come 
into full operation over the next 
few years. 

Voice of Nigeria publishes a 
quarterly frequency and pro¬ 
gramme booklet, available 
upon request from: Voice of 
Nigeria, Broadcasting House, 
Ikoyi, Lagos, Nigeria. 


DXers in Australia may soon be able to pick up the latest DX 
tips and news on the mediumwave band. 


Radio 4VL in Charleville in 
south-western Queensland, 
which operates on 918 kHz, has 
offered air time to the Australian 
Radio DX Club for a regular DX 
programme of 5 to 15 minutes’ 
duration. 

The programme will feature 
latest DX tips, loggings, new 
station schedules and frequen¬ 
cy moves, plus recordings of 
unusual DX catches. Presenter 
will be Robert Chester of 
Adelaide, an honorary life 


member of the Australian Radio 
DX Club. 

Radio 4VL is widely heard 
during night-time hours 

throughout Queensland and 
NSW. It is hoped that the 

ARDXC can offer special verifi¬ 
cation cards for correct 

reception reports of the new DX 
programme. More news of the 
programme will be given in this 
column when a regular 

schedule for the broadcast 
becomes known. 


Sydney to host DXers in 1981 

The 1981 National Convention of the Australian Radio DX 


Club will take place over Easter in Sydney. 


The 1980 Convention in Mel¬ 
bourne last Easter saw almost 
60 DXers from all over Australia 
attending the three days of 
events. The 1981 Sydney Con¬ 
vention promises to be equally 
well attended, and should 


meet fellow DXers, and see what 
membership of the Australian 
Radio DX Club can do for you. 

Further information about the 
ARDXC National Convention 
’81 can be obtained from the 
address in this column. 


include displays of latest short¬ 
wave receivers and other DX 
gear, as well as talks and 
displays to interest shortwave 
enthusiasts. 

The 1981 Sydney Conven¬ 
tion of the ARDXC provides an 
opportunity for those who have 
an interest in the SWL/DX 
hobby to come along and see 
how the latest developments 
can increase their enjoyment of 
their hobby. Come along and 


NOTE ! All times are given in 
Greenwich mean time (GMT). To con¬ 
vert to Australian Eastern Standard 
Time, add 10 hours (11 hours during 
Daylight Saving Time, November to 
February). To convert to Central 
Standard Time, add 9.5 hours and 
Western Time add 8 hours. 

All frequencies are given in kHz. 

These notes are compiled by Peter 
Bunn on behalf of the Australian Radio 
DX Club (ARDXC). Further informa¬ 
tion on DXing or the activities of the 
ARDXC may be obtained from P.O. 
Box 79, Narrabeen, NSW 2101, for a 
22t stamp. 
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South-east Asia signals 

During our summer months, reception of stations in the 
South-east Asian area is enhanced. Here is a roundup of 
current frequencies and operating times for some of the 
regional broadcasting stations iq both Vietnam and Laos. 


Vietnam: Cao Bang broadcast¬ 
ing station 6 590, 1200-1400 
sign-off. 

Bac Thai broadcasting station 
uses either 6 880 or 7 070, 
operating between 1200 and 
1400 sign-off. 

Ha Tuyen broadcasting station 
operates on 4 820, and is 
generally audible in eastern 
Australia between 1100 and 
1400 sign-off. 

Hoang Lien Son station 
operates on 5 628, sometimes 
giving good signals between 
1200 and 1330 sign-off. 

Lai Chau station operates on 

5 870 currently, and is heard 
from sign-on at 1140 through to 
sign-off at 1330. 

Son La is currently heard on 

6 330 from 1100 fade-in until 
1330 sign-off. 

Laos: Pakse provincial station 
operates on 6 615 between 
1100 and 1400. 

Luang Prabang station operates 
on 7 000 between 1100 and 
1400. 

Savannakhet station uses 

7 383, and can be heard from 
sign-on at 1100 until sign-off at 
1430. 

Xieng Khouang station uses 
5 602 and 7 183 from 1000 to 
1400. 

Houa Phan station uses 6 168 
and 4 657 between 1000 and 
1205 and again between 1300 
and 1430 nightly. 

Probably the stronger signals 
are provided by Ha Tuyen on 


4 820, Bac Thai on either 6 880 
or 7 070, Xieng Khouang on 

5 602, and Savannakhet on 
7 383. 

All the stations above present 
programming in their local 
language, ie: in Vietnamese for 
the Vietnamese stations and 
Lao for the stations in Laos. 
Some stations also present pro¬ 
grammes in some minority 
languages. 

The Vietnamese are not 
currently verifying reception re¬ 
ports. The only way to gain a 
QSL from Vietnam is to report 
the widely heard overseas 
service from Hanoi. 

However, the Lao stations can 
be QSL’d by writing to the 
capital, Vientiane. For best 
results, you should report 
reception during the time of the 
nightly relay of the main 
Vientiane news bulletin, which is 
relayed by all regional and pro¬ 
vincial stations from 1200 to 
1230. If you report the regionals 
at this time, the Vientiane staff 
can more easily check your 
report against their programme 
log. A useful check as to 
whether you are tuned to a Lao 
station is to check the main 
Vientiane frequency of 6 130 at 
1200, and check if the station 
you are tuned to is in parallel 
with that outlet. Vientiane on 

6 130 is usually very well heard 
in eastern Australia during our 
evenings between 1200 and 
1400. 


New Portugal outlets 

Keep up to date with the changing political and social scene 
in Portugal by tuning in to Radio Portugal's English broad¬ 
casts during our local mornings. 

Lisbon can be heard well at 2030 to 2100 in English every day, 
with current frequencies being 9 740, 7 185, and 6 025. This 
programme is actually beamed for reception in Europe, but the 
darkness path between Europe and Australia at that early time 
across Asia and the Indian Ocean assures us of regular reception 
here in Australia also. 


Bangladesh evening changes 

Radio Bangladesh in Dacca recently moved to 21 670, 
replacing 21 770, for the daily English broadcast beamed to 
South east Asia 1230-1300. 

The new outlet gives adequate reception most days, with the 
parallel frequency being 15 285. All programmes include a news 
bulletin, a news commentary and features on Bangladesh life and 
events. 







ELECTRONIC TEST INSTRUMENTS 


OSCILLOSCOPE 


S.S.V.M. 


AUDIO GENERATOR 



GOS-955 

Vertical Deflection 
Sensitivity: lOmV/DIV 
Bandwidth: DC: DC-6.5MHz(-3dB) 

AC:2Hz-6.5MHz(-3dB) 

Attenuator: 1/1, 1/10, 1/100 and GND 
Input Impedance: 1Mft±5% Within 35PF 
Horizontal Deflection 
Sensitivity: 250mV/DIV 
Bandwidth: DC-500KHz(-3dB) 

Sweep Frequency: lOHz-IOOKHz in 4 ranges and fine control. 


FREQUENCY COUNTER 



GVT 706A/B 

RMS Scale: 1mV-300V (F.S.) in 12 ranges. (GVT-706A) 
1.5mV-500V (F.S.) in 12 ranges. (GVT-706B) 
dBM Scale: -60db +50db in 12 ranges. 

Input Impedance: lOMfi on All Ranges. 

Frequency: 10Hz-500KHz±3% 

Response: 5Hz-1MHz±5% 


DIGITAL MULTIMETER 


•I CMC Witt r**#v*<*t» c«v«nr»j 



GFC-8010 GFC-8025 GFC-8055 
Frequency Range: 10Hz-60MHz (GFC-8010) 
10Hz-250MHz (GFC-8025) 
10Hz-550MHz (GFC-8255) 
Input Sensitivity: 20mV, 200mV rms 
Counting Capacity: 8 digital decimal 
Oscillation Frequency: 10MHz 


AF ATTENTUATOR 



GDM-8035 

Functions: DCV, ACV, DCA, ACA, OHM 
Range: DCV 2/20/200/1200V, 0.1%+1dg 
ACV2/20/200/1200V, 0.5%+Idg 
DCA 200MA/2/20/200mA/2A 0.2%+1dg 
ACA 200pA/2/20/200mA/2A/20A 0.5%+1dg 
OHM 200m2/20/200L/2M/20MS7 0.2%+Idg 
Display: 3% digits, LED 


RF ATTENTUATOR 



GAT-111 

Attenuation: 0-111dB 

Attenuation Step: O.ldBxlO, IdbxlO, lOdBxl, 20dBx1, 
30dBx1, 40dBx1. 

Frequency: 0~ 200KHz 
Impedance: 600H 

Connecting Method: Unbalanced T type. 



GAT-872 

Attenuation: 0-72dB 

Attenuation Step: 1, 2, 3, 6, 10, 10, 20, 20, 8 Step 
Frequency Response: 0~ 250MHz 
Impedance: 75^/50^2 Type 
Connecting Method: 7r Type 
Connector: M/N/BN 3 Type 



GAG-808A 

Sine Wave Characteristics: 7V rms or more (when no load). 
Frequency characteristic: 10Hz to 1 MHz ±0.5db. 

Square Wave Characteristics: 

Ouiput Voltage: More than 10V p-p (when no load). 

Sag: 5% or less (at 50 Hz) 

Rise & Fall Times: Less than 200ns. 


FUNCTION GENERATOR 



GFG-8015 

Sine Triangle Square pulse and Ramp. (Duty Variable). 
0.2Hz~ 2MHz 7 Range. 

VCF (Voltage Control Frequency) 

DC Offset Variable 
20Vp-p open circuit 


D.C. REGULATED POWER 
SUPPLY GPL SERIES 
(max 100VA). 



Constant current, constant voltage short protection, Low 
ripple, high regulation. 

18V 1 A~ 5A 

30V 1 A~ 5A Regulation 

60V 1A 0.02+3mV 

Other models up to 1000VA available. 


OTHER INSTRUMENTS: Milliohm Meters, Capacitance Meters, Insulation and Puncture Testers. 


® SOLE AUSTRALIAN AGENT: 

EMONA ENTERPRISES PTY. LTD., CBC Bank Building, Suite 208/661 George Street, 

Sydney, NSW 2000. Phone (02) 212-4815, 211-3038. 

AVAILABLE FROM: NSW: Emtronics (02)211-0531. Radio Despatch Services (02) 211-0191. David Reid Electronics P/L 
(02) 29-6601. Martin de Launay Newcastle (049) 24-741. Wollongong (042) 28-6020. Pre-Pak (02) 569-9797. VIC: Radio 
Parts Group (03) 329-7888. SA: International Communication Systems P/L (08) 47-3688. WA: Letco Trading Co. (09) 
387-4966. 
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I~1 ELECTRONICS 

W M f MELBOURNE 
LJ m M Ph (03) 874-3666 

Trading Hours: 10am-6pm Mon to Fri 



1 


WE HAVE MOVED 


Due to an incredible increase in busi¬ 
ness, we have been forced to move 
into larger premises. 

Consequently we are now situated in 
a new 4,500 sq. ft. air-conditioned 
office and factory. 

Our new phone number and address 
appear on this ad. 

We are now open for “BUSINESS 
AS USUAL” at our new address. 


S-100 I/O PORT BOARD 



DUAL SERIAL I/O CARO'Features- dual inde- 
pendantly controlled serial ports with TTY and 
RS232 outputs and inputs Nine programmable 
parallel ports, crystal controlled baud rates fully 
buffered and address decoded Plated through 
holes & solder resist mask 
Price Kit $189. Ass $225. 


UV EPROM ERASER 



New product range Model LEE/T 15W tube. 120 
min timer, up to 40 EPROMS will erase in 10/15 
mins Model MEE/T 8W tube 120min timer, up to 
10 EPROMS will erase in 20/30 mins. Model MEE 
is same as MEE/T but with no timer. All erasers 
are fully assembled and have a safety switch. 
LEE/T $125. MEE/T $105. MEE $85. 





22 Queens Street, Mitcham, Vic. 3132. 

P0 Box 19, Doncaster East, 3109. Telex AA37213 
DEALER: Adelaide - 223-6539, Sydney - 661-9237. 


Send 66c in stamps for COMPUTER PRINTOUT 
CATALOGUE for more details. 

ALL PRODUCTS AUSTRALIAN MADE AND EX STOCK (ALMOST) 

DEALER ENQUIRIES WELCOME 

Prices and specs subject to change without notice 

All prices tax tree, lor retail prices add 15 percent. 


Hi-Energy 

Cassettes 

C90’s 

1-5.$1.95 

6-24.$1.85 

25 plus.$1.79 

NO POST AND PACKAGING 
CHARGES 

• Low noise/hi output. 

• Screwed cases, not glued. 

•% Fully guaranteed. 

Send your order with a cheque, 
money order or your Bankcard de¬ 
tails (Bankcard no., expiry date and 
holder’s signature, Bankcard 
minimum order $5.85), to: 

T. A» A.R.C. 

68 Wellington Street, 
Longford, Tas. 7301. 




SOFTWARE? 

DISKS? 

SOFTWARE? 

CP/M®? 

SPELLBINDER? 

SOFTWARE? 

PRINTERS? 

SOFTWARE? 

W0RDPR0CESS0RS? 

SOFTWARE? 

PERIPHERALS? 

TAPE? 

S-100? 



P0 Box 364, 
Edgecliff, NSW 2027. 
Ph. (02) 33-4536. 

Phone or write for 
FREE CATALOGUE. 


YOU 
DON’T 
HAVE TO 
BE A 
WOMAN! 


A man 
can be in 
great shape 
too! 

Get the 
facts 
of a 

healthy life 
every 

two months 
in 

SLIMMING 

HEALTH 

& 

NUTRITION 



112 - February 1981 ETI 




















MARCH 1981 


Covering 3 MHz to 40 or 60 MHz, these predictions 
show the times radio contact is possible between the 
areas designated beneath each graph, as well as the 
possible ‘mode’ and reliability. Vertical columns indi¬ 
cate time — commencing at 0000 UT on the left, to 
2300 UT at right. For reliable predictions follow the 
times and frequencies indicated by the F character. 

Complete information on using these 
predictions can be obtained by sending a 
stamped, self-addressed envelope to:- 

ETI - Predictions 

3rd floor 15 Boundary St 

RUSHCUTTERS BAY NSW 2011. 
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These GRAFEX style computer generated predictions 
are provided courtesy of the Australian Ionospheric 
Prediction Service, Dept, of Science and Technology. 

KEY TO SYMBOLS 

A blank area means no normal propagation is possible. 

• . . . path open less than 50% of days in month. 

% . . . path open 50-90% of days in month. 

F . . . path open at least 90% of days in month. 

X . . . complex mixture of modes. Expect abnormal 

propagation. 

M . . . propagation possible by both 1st and 2nd F-layer 
modes. Expect strong fading. 

S . . . propagation possible by 2nd mode (also 3rd and 
mixed E and F modes). Expect strong fading, weak signals. 

A . . . High absorption indicated. Expect weak signals. 
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East Coest to Europe 
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East Coast to North Africa 
(Also serves S.C.) 
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The moving coil replacement 
from Stanton Magnetics... 

the revolutionary980LZS! 



Now from the company to whom the professionals 
look for setting standards in audio equipment comes 
a spectacular new cartridge concept. A low imped¬ 
ance pickup that offers all the advantages of a mov¬ 
ing magnet cartridge without the disadvantages of 
the moving coil pickup. At the same time it offers 
exceedingly fast rise time-less than 10 micro sec¬ 
onds—resulting in dramatic new crispness in sound 
reproduction—a new ‘‘openness" surpassing that of 
even the best of moving coil designs. The 980LZS 
incorporates very low dynamic tip mass (0.2 mg.) 
with extremely high compliance for superb tracking. 
It tracks the most demanding of the new so called 
test" digitally mastered and direct cut recordings 
with ease and smoothness at 1 gram . 

The 980LZS features the famous Stereohedron™ 
stylus and a lightweight samarium cobalt super 
magnet. The output can be connected either into the 
moving coil input of a modern receiver's preamps or 
can be used with a prepreamp, whose output is fed 
into the conventional phono input. 

For “moving coil" audiophiles the 980LZS offers a 
new standard of consistency and reliability while 
maintaining all the sound characteristics even the 
most critical moving coil advocates demand. For 
moving magnet advocates the 980LZS provides one 
more level of sound experience while maintaining all 


the great sound characteristics of cleanliness and 
frequency response long associated with fine mov¬ 
ing magnet assemblies. 

From Stanton.. .The Choice of The Professionals. 



Actual unretouched oscilloscope photograph showing 
rise time of 980LZS using CBS STR112 record. 



sramon 

THE CHOICE OF THE PROFESSIONALS ,M 



WA Head Office: 156 Railway Parade, Leaderville, 6007. Phone (09) 381-2930. 
NSW Office: 7 Jordan Road, Wahroonga, 2076. Phone (02) 487-2543. 









HAS THE TASTE STOPPED 
GETTING THROUGH? 




If your present tobacco just doesn’t deliver the 
satisfaction you want, then roll a Cannon. 

A rich new blend of medium dark cigarette 
tobacco that’s just a little bit stronger. 

Cannon, for the taste you’re missing out on now 


CANNON ( 
SLIGHTLY STRONGER. 




^nStrmgG&rett'Tobacco 





















































FEATURE: • NEW TRENDS IN LOUDSPEAKER TESTING 

HO 13 0 3/ _£ 

REVIEWS: • NAKAMICHI10OOZXL CASSETTE DECK 
• B & W 801 LOUDSPEAKERS 





















































































DISCO LITE 

3-IN-1 LI 


• Great for parties, advertising displays, 
Christmas tree lights etc. 

• Light dimmer for mood and effects lighting 

• Variable speed strobe 

^ • Flashes lights to beat of music 

FEATURES 

• Plugs directly into 240 V power socket, no wiring 
needed • Three position switch selects (1) ‘music 
colour” (using coloured lights) that flashes lights to beat 

^— of music — built in microphone, variable sensitivity 

control; (2) “strobe” effects for flashing lights at variable 
speed; (3) light dimmer with variable intensity • Con¬ 
tinuously variable control provides complete flexibility in 
all modes of operation • Can be used with 240 V fila¬ 
ment lamps to the total of 500 watts • Double insulated 

• S.E.C. approved and fully guaranteed. 


Post and Handling: S2.00 

We regret we cannot supply New Zealand readers. 

Mail this coupon or a photostat to: ‘Disco Lite Sales'. ETI 
Magazine, 15 Boundary St. Rushcutters Bay NSW 2011. 

This magazine is acting as a clearing house for orders. Make 
out your cheque or money order to ETI Disco Lite Sales'. We 
will process your order and send it on to A & R who will mail you 
the goods. Please allow up to four weeks for delivery. 

The PC410 Disco Lite is a product of A & R Electronics, manufac¬ 
tured under the Arlec label. 

While these units are sold through some retail outlets, they are 
not generally available and ETI has arranged to offer them to 






Amazing 
double act! 


At first glance the Toshiba KT-S2 looks like a tiny 
cassette player with headphones — which it is — but 
that’s not all. Just eject the cassette, insert the 
cassette-like tuner pack and — behold! — you have a 


full-range FM stereo tuner. 

No longer is the luxury of 
FM reception restricted to 
your living room, your car or 
even the larger portable 
tuners. 

The KT-S2 provides a choice 
of FM or cassette-recorded 
programmes — with private 
listening facility — wherever you 
happen to be. What’s more, the 
KT-S2 is so compact and light¬ 
weight, it can be held in the palm 
of the hand. 

The KT-S2 packs a number 
of sophisticated features into its 
tiny package. The cassette sec¬ 
tion accepts normal, chrome 
and metal tapes, provides cue 


and review functions and has an 
automatic shut-off mechanism. 
The unit has a two-position tone 
control and independent left/ 
right channel volume controls. 

A special feature is the talk¬ 
line button which, when 
pressed, enables the user to 
hear external sound through the 
headphones — useful for con¬ 
versation and sing-alongs! 

The Toshiba KT-S2 comes 
complete with lightweight 
headphones, protective case 
and carrying strap. More in¬ 
formation from Toshiba (Aust.) 
Pty Ltd, P.O. Box 452, Lane 
Cove 2066 NSW. 


Phase Linear Series Two tuner 

Phase Linear's Model 5100 Series Two FM/AM tuner 
employs a digital frequency synthesiser for ‘precision’ 
tuning, a unique LED signal meter and a distortion quoted 
under 0.1%. 

In addition to these features, There are no knobs — every- 
the 5100 sports a digital thing is push-button controlled 
memory which can store up to — including the tuning! Press- 
five stations for push-button ing the CP or DOWN buttons 
recall and digital frequency will step the tuner up or down in 
readout of the selected station's frequency accordingly. You can 
frequency. scan the band manually or set 




the 5100 to scan automatically. 
The synthesiser steps in 
100 kHz increments on FM and 
10 kHz increments on AM. The 
latter could provide some diffi¬ 
culties with Australia’s 9 kHz 
channel spacing, though. 

A very handy inclusion is a 
recording level oscillator. When 
planning to record an FM 
broadcast you can turn on an 
internal 333 Hz oscillator (50% 
FM modulation) and set your 
tape deck’s level meter to 


—6dB. Phase Linear say this 
helps you get “... perfect 
recordings off the air every 
time”. 

The Model 5100 measures 
483 mm wide by 88 mm high 
by 305 mm deep and weighs 
4.7 kg. Power consumption is a 
mere 10 watts. For all the 
specifications and any other 
details, contact the Acoustic 
Monitor Co. Pty Ltd, 12-18 
Gould St, Enfield 2136 NSW. 
(02)642-7888. 


Permostat! — where 
do you get it ? 

Yes, we were remiss in not including an address for the local 
distributor of Permostat in last month’s review of this 
remarkable product. 

In an effort to reduce the deluge of phone calls, and to reduce 
the temperature of the exchange's ring and busy generators, here 
is the address you've all been clamouring for: 

Permostat is sold in Australia by Concept Audio Pty Ltd, 22 
Wattle Road, Brookvale NSW 2101. (02)938-3700. Don’t call us, 
call them! 
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THE TDK “PUSH 5 


Many readers are familiar with TDK as a ‘low profile’, high quality tape and 
cassette firm. Scratch that. TDK have marked down 1981 as their year of the 
big push’. Above — meet the push’. That’s a line-up of heavies’ from the 
Australian audio industry (read ‘audio marketing industry’) featured in ad¬ 
vertisements and TV promotions currently circulating in the media. For the 
first time, TDK say, world leaders in hi-fi equipment — Aiwa, Kenwood, 
Marantz, Nakamichi, Pioneer, Sansui, Sharp and Yamaha — have joined 
together in their endorsement of TDK audio cassettes. Each sings the 


praises of TDK tape as recommended for use with their equipment. Dramatic 
stuff! 

Pictured, from left to right, are: Joe Maccioni (Marantz), Graham Ham 
(Pioneer), Don Smith (Aiwa), Geoff Brown (Sansui-Vanfi), Paul Wilcock 
(TDK), John Fahey (Yamaha), Reg Hall (Kenwood-Trio-Kenwood), Alex 
Akakura (TDK), Geoff Muir (Optonica-Sharp) and Geoff Mathews 
(Nakamichi-Convoy). 


Low cost Sennheiser 
microphones 

Sennheiser’s low-priced model MD611 and MD72 micro¬ 
phones were first marketed in 1967 and have enjoyed a 
popularity amongst amateur tape and movie enthusiasts 
that is legend. 


After 14 years and sales in 
excess of 100 000 for these two 
mics, Sennheiser recently re¬ 
leased two replacement models 
— the MD200 and MD400. The 
MD200 has an omnidirectional 
pattern, the MD400 super 
cardiod. 

The two new models have 
been updated with modem 
styling and the latest electro¬ 
acoustic advancements. Both 
feature a dull grey-black finish, 
matching the latest equipment 
styling trends, and a frequency 
response extending from 60 Hz 
to 13 kHz. 

The MD200 employs a 
pressure type transducer, while 
the MD400 uses a pressure 


gradient type transducer. Sensi¬ 
tivity for each is quoted as 
2.5 mV/Pa, ±3 dB and the out¬ 
put impedance is given as 
600 ohms. 

Each mic is provided with a 
three-pole DIM connector 
(41 524), but two other types 
are available to suit commonly 
obtainable equipment. Each 
model is 160 mm long and has 
a shaft 24 mm in diameter and a 
sound head 49 mm in diameter. 
Both weigh 105 g. A desk stand 
is included with each. 

For more details, contact 
R.H. Cunningham Pty Ltd, 146 
Roden St, West Melbourne 
3003 Vic, or 4-8 Waters Rd, 
Neutral Bay 2089 NSW. 


Sanyo car stereo cassette deck 


Sanyo has just released a new, super-mini car tape player, 
model FT 210. 


The FT 210 has been de¬ 
signed for in-dash mounting in 
any compact car. Power output 
is quoted as six watts per 
channel, and the unit has 
positive, push-button controls 
for fast-forward and eject 
functions, and slide controls for 
volume, tone and balance. 

The unit also has automatic 
stop at the end of the tape play 
mode and a simple to operate 


‘slot-in-on 1 tape load mecha¬ 
nism. Finish is in attractive 
brushed silver look with black 
detailing. The FT 210 is avail¬ 
able now at a recommended 
retail price of $83.40. Sanyo 
also offers a wide choice of 
matching speaker systems. 

For further information, con¬ 
tact Sanyo Australia Pty Ltd, 
225 Miller Street, North Sydney 
2060 NSW. (02)436-1122. 
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Psst. Want a hot tip? 


Think for a moment about the single most 
important element between your record and your ears 
The cartridge. 

Tbo often it's the forgotten component even in 
expensive component stereo systems. That's sad. 

A low-fi cartridge not only robs you of your stereo 
investment, it steals part of every record you buy 
usually the "presence” and “definition” of the original 
recording. 

Sony would like to recommend a 
sure thing. The Sony XL-55 Pro 
moving coil cartridge. / 

It's a highly original 
cartridge proved by exacting 
studio tests and critical home 
listening trials. 

The moving coil 
cartridge, as compared with 
the moving magnet type of 
cartridge, uses a direct 
voltage generating system 
that obtains superior sound 
with extremely low 
distortion. Output voltage 
is very low and either a 
head amplifier or step-up 
transformer must be used. 

Sony’s HA-50 Head Amplifier 
offers extremely low-noise 
amplification for virtually all kinds of 
MC (Moving Coil) cartridges. 

Sony's unique method of generating 
voltage in our XL-55 Pro is based on a 
simple figure-8 coil. Output is double that 
of conventional round coils. 

Tb harness resonance, we adopted 
an extremely intricate three-layer 
cantilever mechanism. Tracking is sure 
and precise. 


Sony's top-of-the-line XL-55 Pro MC cartridge 
and the more economical XL-44 and XL-33 cartridges 
will surely change your listening life. 

As only Sony can. 

Frequency Response and Channel Separation 



Specifications 

Type: 

Output voltage: 

Frequency response: 
Channel separation: 
Channel balance: 

DC resistance: 

Impedance: 

Load impedance: 
Compliance: 

Tracking force: 

Type of stylus: 

Weight: 

Installation dimensions: EIA 


Moving-coil 

0.2mV 

NAB (1kHz, 5cm sec, 45°) 

10-50,000Hz 

More than 30dB (1kHz) 

Less than ldB(lkHz) 

40H 

40Q (1kHz) 

More than 40H 
15xl0*cm dyne 

1.5-2.5g (recommended value 2.0g) 
Elliptical (0.3x0.8 mil) Nude diamond 
22g (including the shell) 



Design and specifications subject to change without notice. 













































Rumours, rumours ... 

The audio game is full of rumours, but the following we 
know for a fact! 

There has been much specu- operate in the audio systems 
lation about a takeover of Audio field. It is an associated 
Reflex, the Brookvale (Sydney) company to Ralmar and as such 
hi-fi equipment importer/distri- will assist in the strengthening of 
butor. Strong rumours had it Ralmar’s total position in the 
that component distributor electronics Industry, they say. 
Ralmar had grabbed it. Close, Mr David Aboody (formerly of 
but not quite so... Audio Reflex) remains as 

As of 1st December, 1980, Marketing Manager. 

Serex Investments has taken That’s from the horse’s 
over the business of Audio mouth — the Ralmar 
Reflex (Aust.) Pty Ltd and has Newsletter, December 1980 — 
formed a new, wholly-owned January 1981. 
company — Inkel Pty Ltd, to 


Knock the shock! 

For those awkward situations that arise where you need to 
isolate a microphone from ‘shock’ noises, there’s only one 
device that will help (short of a skyhook) — a shock mount. 

This Maruni shock mount 
can attach to a standard mic 
stand assembly and is designed 
to take the Maruni microphone 
range, but will doubtless get you 
out of trouble with quite a few 
other types, too. 

Complete information, pri¬ 
cing etc. available from Archer 
Sound Systems, 109 Bungaree 
Rd, Wentworthville 2145 NSW. 

(02)631-4538. 




Speakers to suit direct cut discs ? 


Sound reinforcement amp 
sports many features 

Featuring a lusty 80 watts RMS output, five-input source 
mixing, volume ‘memoiy’ and portability, the new Realistic 
MPA-80 amp has been aimed at the PA and sound re¬ 
inforcement market. 


On top of all the facilities pro¬ 
vided, Tandy reckon the 
MPA-80 will be a surefire winner 
priced at $269.95. 

Frequency response is 
quoted as 30 Hz to 20 kHz, and 
Tandy say the unit can be used 
on both voice and music. Mike 
jacks have XLR connectors as 
well as quarter-inch plugs and 
the unit accepts both high and 
low impedance microphones. 

Tandy say you can hook it up 
to a set of four mics, cassette 
deck/tuner, two phono mag¬ 
netic turntables and a frequency 
equaliser — all at the same time! 
(Although we can’t see how.) 
The MPA-80 even includes a 
‘mix bus’ jack so that you can 


connect other amps for added 
power. 

Apart from a carry handle, 
Tandy have thoughtfully in¬ 
cluded cord storage posts and a 
12-page owner’s manual 
packed with helpful hints and 
applications. The volume 
‘memory’ is a skirt surrounding 
the large volume knob that can 
be set to indicate your ‘standard’ 
volume position. You also get 
an overload/auto-reset button, 
clipping indicator and a power 
output meter, along with a 
headphone monitor jack and 
source switch. Individual fader 
controls are provided for each of 
the five inputs. 

See your nearest Tandy store 
for details and/or a demo. 


The Executive Monitor loudspeakers from Chadwick Audio 
Furnishings have been designed to handle the “whole 
contents” of modem direct 


recent press release. 

It goes on to say that the 
components that have been 
chosen to feature in the Execu¬ 
tive Monitor have been selected 
on the basis of performance and 
quality, not brand name. 

The Executive Monitor could 
be yours for just $990 a pair, or 


cut discs, according to their 

you may choose to start lower in 
the Executive range with the 
Executive 10 model at $449 a 
pair or the Executive 12 at $499 
a pair. Performance you’ll have 
to judge for yourself. To find out 
where you can audition or buy a 
pair, contact Chadwick on 
(02)647-1103. 
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RARE ADDITIONS FROM MARANTZ. 
SUPERIOR FM TUNERS. 



Rare: very valuable. 

Additions: the things added. 
Ma’rantz: a range of ultra-high 
performance FM Tuners which blend 
state-of-the-art engineering with 
operational versatility. 

The name Marantz guarantees your 
choice from a superior range of AM/FM 
Stereo Tuners, guarantees exceptional 
quality and, with the advent of more 
FM stations, Marantz guarantees your 
total listening pleasure. 

MARANTZ ST500 

AM/FM STEREO COMPUTUNER 

Sleek, slimline and microprocessor 
controlled — tune and recall stations with 
amazing speed and precision. The 
Computuner features state-of-the-art, 
quartz-locked, drift free frequency 
synthesised tuning with 7AM and 7FM 
memory presets. The LED signal strength 
display doubles as a multipath indicator 
and the Wide and Narrow IF Selector 
enables the switching of a tuning 
bandwidth best suited to reception area 
conditions. 

MARANTZ ST600 
AM/FM STEREO TUNER 

This model incorporates a built-in 
oscilloscope that affords the most precise 
means possible to determine optimum 
reception, even from weak or distant 
stations. The functions of the oscilloscope 
extend well beyond those of conventional 
tuner meters. 

MARANTZ ST400 
AM/FM STEREO TUNER 

A large, fuss-free Vacuum Fluorescent 
readout clearly displays the selected 
frequency and Electronic Gyro-Touch 
with Servo-Lock guarantees drift-free, 
razor-sharp tuning every time. Uncom¬ 
promising quality through and through. 

MARANTZ ST300 
AM/FM STEREO TUNER 

Consistent with all quality Marantz 
tuners, the ST300 features MOSFET FM 
front end and Phase Lock Loop 
demodulator for superlative performance 
— low distortion, extremely linear 
operation and wide dynamic range. 
Illuminated dial cursor, LED function 
indicators and Gyro-Touch tuning make 
the ST300 an exceptionally sophisticated 
buy at a modest price. 

Your Marantz stockist will be pleased 
to demonstrate the complete range of 
Marantz tuners. If you see your hi-fi as an 
investment and, if you demand critical 
performance standards as well as the best 
value for money, listen to the future. 

Listen to Marantz. 



Now you’re listening. 


Distributed by MARANTZ (AUST.) PTY LTD 
32 Cross Street Brookvale N S W 2100 
Telephone: (02) 939 1900 Telex AA 24121 
Melbourne (03) 329 7655 Brisbane (07) 48 8882 
Adelaide (08) 223 2699 Perth (09) 328 3874 








New trends in 
loudspeaker 
testing 

Over the past decade a technique has been developed that 
can truly quantify and plot the performance of a 
loudspeaker, and which matches the abilities of our ears. 

The ‘cumulative decay response’ technique is now 
available to ETI — we are the first magazine worldwide 

to employ it. Here’s how it works. Louis A. Challis 



OVER THE LAST ten years of evalu¬ 
ating the performance of loudspeakers 
for magazine review articles and for 
manufacturers wishing to improve 
their products, I have found significant 
differences between objective and sub¬ 
jective evaluations. These differences 
have given rise to many problems, not 
the least of which is the need to find a set 
of objective tests which are able to pro¬ 
vide a reasonable correlation between 
these two vastly different approaches of 
loudspeaker evaluation. 

The art of speaker testing is currently 
a subject of more than just passing 
interest, for some of the foremost 
engineers, acousticians, and manufac¬ 
turers in the world have been applying 
their knowledge, ingenuity, and 
financial resources to overcome the 
criticism heaped upon them by the 
public and the trade alike. These 
problems, of course, are being solved, 
and even we are involved in our own 
small way in providing new solutions to 
circumvent the problem. 

Loudspeaker testing involves a 
number of "standard” procedures and 
"standard” environments. These 
generally include the use of swept 
oscillators, synchronised chart re¬ 
corders — which are capable of 
measuring the level of the resulting 
sound — precision laboratory micro¬ 
phones, and suitable amplifiers to 
power the speaker. A typical setup of 
the type we use ourselves is shown in 
Figure 1. Whilst such a system can 
provide accurate and elaborate infor¬ 
mation, an additional element is 
normally required in the form of a 


suitable test environment. The pre¬ 
ferred environment is an anechoic 
room, which to the uninitiated is an 
echo free room where all the reflections 
above a frequency known as the "cutoff 
frequency” are attenuated. This results 
in the output of the speaker, rather 
than the combination of the speaker 
plus reflections, being recorded and 
thereby provides an accurate (even if 
unnatural) evaluation of the speaker’s 
performance. 

Another type of environment some¬ 
times used is the hemichoic (or 
hemi-anechoic) room, which is an 
anechoic room with a solid, normal 
floor. This type of environment is often 
used with speakers requiring a re¬ 
flection element, such as a floor, for 
them to function properly. Another type 
of environment is the reverberation 


chamber, which is a large diffuse room 
featuring long reverberation times 
which make it possible to measure the 
total acoustical output of the loud¬ 
speaker, its electro-acoustic efficiency, 
and effective sound power generated, 
with greater ease than in the anechoic 
room. Whilst we use our reverberation 
chamber for special speakers, particu¬ 
larly those designed to interact with 
walls and floor, this type of testing 
environment is seldom used for con¬ 
ventional loudspeakers of the type most 
frequently manufactured or purchased 
by the public. 

There are a number of other 
parameters which are conventionally 
evaluated and used to test loud¬ 
speakers. These include the total 
harmonic distortion at various power 
levels, off-axis sensitivity, phase 


2606 

Amplifier 



Figure 7. Typical test setup used to obtain cumulative decay response spectra. 
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response, speaker impedance, and 
electro-acoustic efficiency. All of these 
parameters are normally evaluated, 
either as a continuous function and 
presented as a graph, or sometimes at 
discrete frequencies, as called for. 

The evaluation of these parameters 
has been the backbone of laboratory 
testing for more than forty years, and 
whilst such tests do tell you a great deal 
about the loudspeaker, they do not 
really tell you enough. Put another way, 
if the results are all bad the speaker 
most probably sounds terrible, but if 
they are all good , there is still abso¬ 
lutely no guarantee that the speaker 
will sound good. Obviously, if you think 
about it, all these parameters fall into 
the realm of "steady-state” parameters, 
whilst the loudspeaker in reality is fed 
with signals which are seldom steady- 
state. What this amounts to is a 
situation in which we tend to be com¬ 
paring apples with pineapples; they 
may both be fruit but that is where the 
similarity begins and ends. 

About two decades ago some bright 
engineers decided to try and evaluate 
the transient performance of their loud¬ 
speaker with bursts of sine wave using a 
device which is now commonly known 
as a tone-burst generator. The results of 
this evaluation when viewed on a 
cathode ray oscilloscope synchronised to 
the mark-space ratio of the signal, 
exhibited a number of exciting and 
different visual features. 

The first of these features was that 
when the evaluation was performed in 
an anechoic room, particularly at high 
frequencies, it was possible to produce 
different results for different speakers. 
The results depended on the exact fre¬ 
quency chosen, the type of crossover 
network, and other factors which could 
not be readily explained at that time. 
Thereafter, most researchers and many 
reviewers, ourselves included, made ex¬ 
tensive and sometimes outrageous use 
of tone-burst evaluations. 

The problem with tone-burst evalua¬ 
tions was that they introduced new 
information content, created as a result 
of the step process initiated at the start 
and finish of each cycle. This infor¬ 
mation was in many respects more 
dangerous and often more confusing 
than it should have been, as it produced 
unwanted effects which often masked 
the phenomena which were actually 
being searched for. It did not take long 
for a number of researchers to produce a 
clear exposition of the problem, result¬ 
ing in tone-burst testing being labelled 
as unfair, inaccurate and often biased 
unless certain precautions were taken 
which would be likely to nullify the 


objectivity of the test anyway. 

Around about the beginning of the 
1970s one clever scientist, Laurie 
Fincham, who is well known at the 
International Electro-Technical 

Commission TC29 meetings, presented 
a series of papers on a new method of 
evaluating loudspeaker performance. 
His procedure was only made possible 
through the release of a range of new 
powerful computers and associated fast 
Fourier analysers. These made it 
possible to generate, sample, store and 
analyse copious quantities of analogue 
data, which was converted into a digital 
format prior to the complex procedures 
which followed. 

The basis of Fincham’s system was to 
feed the loudspeaker with a series of 
specially shaped transient signals, 
which were then recorded by a labora¬ 
tory microphone with a flat frequency 
response and known phase response 
extending from 20 Hz to beyond 25 kHz. 
The results were sampled and averaged 
before being converted by the computer 
into a signal on which a complex fre¬ 
quency analysis was performed. The 
analysis was far more complex than a 
conventional Fourier analysis, for it set 
out to produce a series of sequential 
Fourier analyses which presented the 
frequency response of the loudspeaker 
at a number of increments in time from 
time zero (the actual creation of the 
pulse) to some subsequent time after the 
signal had died away. 

Obviously, with the power of a 
computer and the flexibility of a digital 
plotter it was possible to summate all 
this information and present it as a 
three-dimensional plot — which is 


frankly the only way in which it could be 
readily assessed. 

Fincham’s interest in this approach 
was far from academic. As the Technical 
Director of K.E.F. Loudspeakers in the 
United Kingdom he was searching for 
the solution to the enigma which had 
troubled him and all other speaker 
manufacturers, that objective testing 
and subjective testing were still so far 
apart that they could not reliably base 
manufacturing or marketing on the 
results of their laboratory testing. What 
he had developed, of course, was the 
First objective test which presented a 
graphical presentation of the transient 
sound produced by the speaker, taking 
into account both frequency and time 
(see Figure 2). 

A typical analysis produced by 
Fincham revealed a strange and almost 
unbelievable picture of what the typical 
loudspeaker does to its emitted sound 
after being excited by a transient. The 
picture takes the form on the time zero 
line of a smooth frequency response 
(with a linear frequency scale) of what 
the speaker produces under steady- 
state conditions. 

With increasing increments in time 
after switch-off this sound dies away, 
producing various decay times which 
are obviously a function of frequency, 
but more importantly, a function of the 
natural resonance characteristics of the 
loudspeaker itself. Here for the first 
time it was possible to see what could 
previously be heard , but which did not 
show up in conventional steady-state 
objective testing. The typical mountain 
peaks or spurs radiating out at discrete 
frequencies constituted resonances of^ 



Figure 2. ‘Three-dimensional’ plot of the ‘decaying’ response of a loudspeaker excited by a specially- 
shaped pulse, as produced by Laurie Fincham. 
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A view of Louis Challis’ laboratory. All ETI’s objective equipment measurements are carried out here 
loudspeakers of course in the anechoic chamber, which is a few metres away. 



o 5 10 15 20 25 kHz 



Cumulative decay response spectra graphs for two different loudspeakers, produced in the Challis 
laboratory. Note these are somewhat different to Fincham’s isometric plot, but the details are clearly 
shown nevertheless. 7 


the speaker system, either from the 
speaker diaphragm, the speaker basket 
or the enclosure itself. These resonances 
decay more slowly than the other 
responses do at other frequencies and 
thereby create the tonality, colouration, 
and consequently the abnormal sounds 
that separate one speaker from another 
and more importantly, the best 
speakers from the rest. 

When Laurie Fincham presented his 
first papers at the A.E.S. in America, 
the technical world was agog. Whilst 
Fincham himself is modest and unpre¬ 
tentious, he realised the value of what 
he had produced as did the firm for 
whom he works. 

Here for the first time was not only an 
objective test method by which speakers 
could be evaluated, but more important¬ 
ly, an objective test method through 
which they could be improved and by 
which those improvements could be ob¬ 
jectively as well as subjectively 
assessed. 

Before you could say "Fourier 
transform” or even "Jack Robinson”, 
half a dozen other manufacturers, most 
notably in Japan, were working on their 
own versions of the Fincham technique, 
for here quite obviously was the 
greatest thing that had yet happened in 
the world of objective loudspeaker 
testing. It is now no secret that the 
latest generation of superlative K.E.F. 
loudspeakers are the direct result of the 
Fincham technique, and that quite a 
few of the best Japanese speakers are 
able to ascribe their quality to the use of 
an 'eastern’ version of the same 
technique. 

For more than six years the editors of 
ETI and I have realised that it was only 
a matter of time before we too would 
have to join the ranks of the "me too’s” 
and emulate Fincham. It had to await 
my purchase of a new digital narrow 
band Fast Fourier analyser, which 
could be interfaced directly with my 
existing computer and real time 
analyser, before I could start to 
contemplate reproducing the Fincham 
technique. We already had our anechoic 
room, which is one of only a handful in 
Australia, and this simplified the task, 
for Fincham had already found and 
recorded that the lack of an anechoic 
room had initially made his task very 
much more difficult. 

The research and development of our 
system had to await the completion of 
more urgent work which seemed to keep 
the equipment busy week after week. In 
the end, when it was clear that this 
situation was not going to change, a 
decision was made to transfer the 
research and development work to 
weekends and thereby make it possible ^ 

To page 131 
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BONZA 

BABANI 

BOOKS 

- BEWDY, 
MATE I 


...see pages 48-49 


TRY THIS EXCITING 
HOBBY! 


r ^ 

Build your own Organ, at 
half the cost of a 
ready-built Organ. 

WITH WERSI ORGAN 
KITS 

Wide range of models: 

CUMBO to large CHURCH ORGANS 



Also 

• STRING ORCHESTRA • and the famous 

• BASS SYNTHESIZER WERSIVOICE 

• ELECTRIC PIANO ROTATION SOUND 

Catalogue 104 pages in colour — $3.00 (incl. postage). 
Klaus Wunderlich Demonstration Record, music only with 
jacket notes — $7.00 (incl. postage). 


CLEFTRONICS PTY. LTD. 

9 Florence St., Burwood, Vic. 3125 
Phone: (03) 288-7899 



HOBBY-BLOf 

H modular, circuit 

-lortronSbbyists. 


Be careful. 

Your hobby's obse ssion 

about to become an ^ . 

't ^JhoEEv-B'ox^ get O^elo^SgratetJ‘ c> rc ^ ose 

ffe$r BVer 

S?&5SSSJ 10 

solderless ,H®Y te pr01 ects pro j e cts. int o 

§r&KSf*®'” 

trios' Speaker pa ne '® i ggg 10 i^p^l a p products 
strips. =jp thin g you see ^ incorporated 

gOStS • ^ e pe ^ ^ 9450 Pineneedle ‘ 


INCORPORATED 
9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
[216] 354-2101 


Free Project-of-the-Month 
to Hobby-Blox purchasers! 

For a free catalog, 
contact your local 
HOBBY-BLOX™ dealer: 

N.E.T. PTY. LTD. 

92 Woodfield Boulevard 
Caringbah, N.S.W. 2229 
TEL: 525-6090 


RIFAPTY. LTD. 

P.O. Box 485 

Cross House, 2 Cross Street 
Hurstville, N.S.W. 2220 
TEL: 570-8122 

RIFAPTY. LTD. 

PO. Box 95 
202 Bell Street 
Preston, Victoria 3072 
TEL: [03] 480-1211 
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PROCESSED BY KODAK 


PROCESSED BY KODAK 


♦♦♦ 


Kodachrome slide film 
full color, sharp colon 

What some Australian photographers Hunter (Cricket Match, Puffing Billy) 
say about Kodachrome slide film: “A certain snap or visual impact is 

For nature and close'Up photography... apparent in photos taken with Kodachrome 
incredible sharpness and color rendition.”- film.” -Doug Spowart (Bird). 

Otto Rogge (Beetle) 

“When I want good accurate color, very 

fine grain and extreme sharpness.” -Peter KODAK (Australasia) PTY. LTD. 


Kodachrome 

SLI DE 


Kodachrome 

SLI DE 
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Kodachrome 

SLIDE 


Kodachrome 

SLI DE 


KO MN KSB 


























Apple II 

Apple III 

Maximum Memory Size 

64K bytes 

128 bytes : 

Screen Display 

40 column 

80 column : 

(80 column with 
peripheral card) 

24 Lines 

24 Lines : 



Upper Case 

Upper Case/Lower Case 

Screen Resolution (B&W) 

280x192 

560x192 

Screen Resolution (Color) 

140x192 (6 colors) 

280x192 (16 colors) 

Keyboard 

Fixed 

Programmable 

Numeric Key Pad 

Accessory 

Built-in 

Input/Output 

8 expansion slots 

4 expansion slots 

plus built-in: : 

disk interface 




RS-232 interface = 

Silentype™ printer interface : 

clock/calendar : 

Disk Drives 

Add-on one to six 

One drive built-in. plus : 


drives 

interface to support ■ 

three more drives ; 

Languages 

BASIC 

Enhanced BASIC : 

Fortran 77 

Fortran 77 : 


Pascal 

Pascal ! 


Assembly 

Pilot 

Assembly ; 

Typical Configuration 
Pricing 

CPU. 48K RAM, single 

CPU. 96K RAM. integrated : 

disk drive. B&W 

disk drive, B&W Monitor :: 

Monitor (9"), 

Silentype™ printer. 

(12"). Silentype™ : 

printer. SOS, Enhanced i 

BASIC : 


•Suggested retail price 

and BASIC 


1 In research 

Apple personal computer 
systems help you collect, store 
and analyze data as fast as you 
can load a disk and execute a 
program. Because more than 
100 companies offer software 
for Apple, you have the largest 
program library for manipulating 
your data in the personal 
computing world. Need special 
programs? Use any of Apple’s 
development languages — BASIC, 
FORTRAN, Pascal. 

| In engineering 

Apple personal computer systems 
let you define models, 
make trade-offs 
and refine proto¬ 
types. Want to 
study cause and 
effect of several 
variables? Apple 
computes new 
results instantly 
and displays them 
in colorful, easy-to- 
read graphs, charts or plots on a 
video monitor. 

I In production 
management 

Apple personal computer systems 
make it easy to gather data, 
analyze productivity, measure 
yields and facilitate all phases 
of production control. Want to 
speed up repetitive tasks? 


Rely on Apple’s word 
processing capabilities 
to write, edit and print 
your reports. 

Apples grow 
with you. 

Whichever system you 
pick, Apple never locks 
you into a single con¬ 
figuration. You can 
use up to four or eight 
I/O accessory expansion 
slots to add an IEEE bus, 

Apple's Silentype printer, 
a modem or a graphics 
tablet. Add memory up to 64K 
bytes or 128K bytes. Add up 
to four or six 
5 V 4 " disk drives 
without adding 
any overhead. 

For support, 
service and the best 
extended warranty 
in the industry — 
Apple is the answer. 
If you have any other 


AUSTRALIAN DISTRIBUTORS 
ELECTRONIC CONCEPTS 
PTY LTD 

55 Clarence Street, 

0 Sydney 2000 

Telephone: (02) 290 2422 



cippkz computer inc. 


questions about why Apple is the 
pick for professionals in engi¬ 
neering, see your 
nearest 
Apple 
computer 
dealer 






























































I Ye Anally found a personal 

that professionals 

miYlm ||(>f V get excited about the Compucolor II. It’s a 

™ IwO|lwVl« totally-integrated 8080A system with full color 
graphics display, 51K mini-disk drive, and the best cost 
• performance ratio available in a personal computer. 

Our 8 foreground and background colors will boost your comprehension, while 
introducing you to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individually-accessible plot blocks. And the 13” diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K 
Extended Disk BASIC ROM. 

o' . 

Compucolor II offers a number of other options and accessories, like a second disk 
drive and expanded keyboard, as well as expandability to 32K of user RAM. Of course we also have 
a whole library of low-cost Sof-Disk 1 ' 1 programs, including an assembler and text editor. 

Visit your nearest computer store for details. And while you’re there, do some 
comparison testing. With all due respect to the others, once you see it, you’ll be sold on 
the Compucolor II. 


Compucolor 



Anderson Digital Equipment Pty Ltd 


— THE VIABLE ALTERNATIVE - 

P.O. Box 322, MT WAVERLEY, VIC AUST 3149 Phone (03) 543 2077. P.O. Box 341, PENNANT HILLS, N.S.W. 
AUST 2120 Phone (02) 848 8533. Adelaide: 79 9211. Perth: 325 5722. Hobart: 34 4522. Brisbane: 350 2611. 
Darwin: 81 5760. Canberra: 58 1811. Newcastle: 69 1625. Albury/Wodonga: (060) 2671. Barnawartha 129. N.Z. 
Wellington: 69 3008. Auckland: 66 3833. Christchurch: 79 6210. New Guinea Lae: 42 3924. 

Accredited Dealers: Melb: • The Software Works 578 3545; Alfatron Pty. Ltd. 758 9551; Abacus EDP Services Pty. Ltd. 429 5587; Comp-Soft 
^ r ^.T. U .* er . S f rVi “ S ? 28 5 „ 269; CPM Da,a Sys,ems Pt * Ltd. 375 2144; K-Power Computer Systems 428 2334; Informative Systems Pty. Ltd. 
690 2284; M. J. Pratt & Ass. Pty. Ltd. 842 3666; Logic Shop Pty. Ltd. 51 1950; Computer Decisions Pty. Ltd. 267 5633. Syd; # Prasard Business 
Systems 428 2334; The Logic Shop Pty. Ltd. 699 4910. 
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PCBs 



Using ETI PCB Artwork 

This method can be used to make 
negatives of ETI artwork from 
October 1977 on, provided the 
reverse of the page is printed in blue. 
The film used is Scotchcal 8007 
which is UV sensitive and can be 
used under normal subdued light. 

Cut a piece of film a little larger 
than the pc board and expose it to 
UV light through the magazine page. 
The non-emulsion side should be in 
contact with the page. This surface 
can be detected by picking the film 
up by one corner — it will curl 
towards the emulsion side. 
Exposures of about 20 minutes are 
normally necessary. 

The film can now be developed by 
placing it emulsion side up on a 
table, pouring some Scotchcal 8500 
developer on thesurface and rubbing 
it with a clean tissue. 

Further information on Scotchcal 
and pcb manufacture can be found 
in the September and December 
1977 issues of ETI. 

Please note that occasionally lack 
of space may prohibit the printing 
of blue type behind all pcb's. In 
this case the reader must resort to 
more conventional photographic 
techniques for pcb manufacture. 
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MINI-MART 

Where readers can advertise — 
For Sale/Wanted/Swap/Join. 


• We'll publish up to 24 words (maximum) totally free 
of charge for you, your club or your association. Copy 
must be with us by the 1 st of the month preceding the 
month of issue. Please — please — print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 


• Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc — 
general adverts cannot be accepted. 

Send your advert to: 

ETI Mini-Mart, Modern Magazines 
15 Boundary St, 

Rushcutters Bay NSW 2011 


AUDIO 


FOR SALE: Collins KWM2 with p/s. Very clean, 
excellent rig. Can be heard on air. S650 o.n.o. 
Phone (066) 86-2718. J.W. Larsson, VK2 BVC. 


FOR SALE: ETI 466 300 W module with heatsink 
and thermal cutout — $100. Contact Louis on (03) 
481-1209. 


SELL OR SWAP: Toshiba belt-drive record player, 
Playmaster, 25 W RMS, with speakers. Giveaway 
at $130, or swap with Motorola microprocessors. 
A. Argyrides, 6/17 Rae St, Randwick NSW 2031. 

WANTED: Members to enjoy sound magazines, 
printed magazines, round robins, country and 
western tapes. Full details: The Tape Club of 
Australia, P.O. Box 118, Wellington NSW 2820. 

MAKE FULL USE of your cassette recorder. Full 
details: The Tape Club of Australia, P.O. Box 118, 
Wellington NSW 2820. 

SPEAKERS: Playmaster 3-way, 12”, 80 W system 
in 75 litre enclosures. Beautiful sound, perfect 
cabinets. $250 pair. Will gladly demonstrate. 
Brian, (02) 579-6867 after 5 pm. 

BOOMERANG TAPE RECORDING CLUB: Estab¬ 
lished 1972, we promote tape recording through 
many varied activities and services. Only $9/year. 
Enquiries: P.O. Box 155, Carlingford NSW 2118. 


COMMUNICATIONS 


KENWOOD TS120S transceiver, 200 watts, digital 
readout, inc mic and service manual, plus 13.8 
volts 25 amp power supply S750. Phone Bert (03) 
758-4086 (a.h.). 


COMPUTERS 


SINCLAIR ZX80 progri 
Sinclair Software, 35 
3931. 


11 : 


ITHACA AUDIO IA- 
ler pcb. All 1C soc 
circuits — $40. Phom 


130 S100 floppy disk control- 
kets, regulators, no ICs, no 
ie (03) 848-1257. 


MICRO, F8, 8 K RAI 
cabinet with card 
interface, and more 
299-1712. 


M, +/ — 12 V supply, all in 
cage, plus VDU, cassette 
— $350. Burwood, Vic. Phone 


WANTED: Second-1 
board, preferably a 
pay to $250. Writ* > 
Cranbourne Vic. 39 


FOR SALE: ASCII 
assembled and test 
Write Greg Bond, 
3977, or phone (059i 


ams. Send SAE for details to 
Herbert St, Mornington Vic. 


ind SD systems Z80 starter 
ssembled and working. Will 
Greg Bond, Potts Road, 
, or phone (059) 78-2613 ah. 


'77, 


encoded keyboard, 63-key, 
:ed. New, unused. $80 ono. 
Potts Road, Cranbourne Vic. 
78-2613 ah. 


FOR SALE: FRG-7 communications receiver — 
$200. Kenwood TR-72006 2 m FM transceiver — 
$100. Contact C. Nash, 24 Haughton St, Red Hill, 
Old. Phone 36-5575. 


16K DYNAMIC RAM 
SI00 memory board' 
tested and burned 


on-board refresh, 4 MHz, 
s — only $300, assembled, 
i. Phone (085) 84-1347 ah. 


ETI 640 VDU, working, $120; HP 19C, good 
WANTED: RF spectrum analyser, 3.5 to 500 MHz. condition, with 1 K RAM, $250. Phone Clifford, (02) 
G. Campbell, phone ah. (02) 81-2143. 604-3819. 


COPYRIGHT: The contents of Electronics Today International and associated publications is fully protected by the Commonwealth 
Copyright Act (1968). 

Copyright extends to all written material, photographs, drawings, circuit diagrams and printed circuit boards. Although any form of 
reproduction is a breach of copyright, we are not concerned about individuals constructing projects for their own private use, nor by 
pop groups (for example) constructing one or more items for use in connection with their performances. 

Commercial organisations should note that no project or part project described in Electronics Today International or associated 
publications may be offered for sale, or sold, in substantially or fully assembled form, unless a licence has been specifically obtained 
so to do from the publishers, Modern Magazines (Holdings) Ltd or from the copyright holders. 


LIABILITY: Comments and test results on equipment reviewed refer to the particular iterr 
necessarily pertain to other units of the same make or model number. Whilst every effor 
constructional projects referred to in this edition will operate as indicated efficiently and properl/ 
to manufacture the same will be available no responsibility whatsoever is accepted in respect o 
project to operate effectively or at all whether due to any fault in design or otherwise and no resp 
obtain any components parts in respect of any such project Further, no responsibility is accepl 
caused by any fault in the design of any such project as aforesaid. The Publisher accepts no resp< >i 
illustrations or photographic material. 


submitted for review and may not 
has been made to ensure that all 
and that all necessary components 
' the failure for any reason at all of the 
•risibility is accepted for the failure to 
in respect of any injury or damage 
risibility for unsolicited manuscripts. 
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FOR SALE: 2 X 8” Shugart disk drives, $500 each. 

1 X Intertech Intertube II 80 X 24 VDU, $1000. 1 X 
Tarbell single density disk controller, $240. 1 X 
DG Z80 CPU, $100. Or the lot for $2000. Phone (02) 
633-5999. 

NATIONAL SINCLAIR ZX80 USERS CLUB: Tips, 
discussions, sample programs, news and market¬ 
place. Write for free introductory newsletter to 24 
Peel St, Collingwood Vic. 3066. 

OTHELLO: Challenge your Lll System 80/TRS80 to 
this intriguing game of strategy. For tape and 
listing send $5 to G. Lawrence, P.O. Box 191, 
Heidelberg Vic. 3084. 

SCM I/O electric typewriter, suit word processor 
and computer applications, non-ASCII, parallel 
input — $225. Long, 46 Gloucester St, Sydney 
2000. (02) 27-2982 ah. 

FOR SALE: S100 16 K static RAM A & T — $250 
ono. Also two games to suit zero-one CPU ($8 on 
cassette). M. Russell, 21/1 Corby Avenue, Con¬ 
cord NSW 2137. Phone (02) 747-4227. 

SYM-1 6502 microcomputer incl 2K RAM, VDU. Ex 
condition $250 o.n.o. David Leslie, 9 Gordon St, 
Beaumaris, Vic. Phone (03) 93-6922. 

SORCERER 16K RAM with BASIC and develop¬ 
ment packs, word processor, VDU, IBM Selectric 
golfball typewriter with interface, plus games 
programs and manuals $3000. Phone (02) 633- 
4915 a.h. 

C1P OWNERS: 10 original, graphic and other 
programs $20. Saving for floppy, please help! Paul 
Janson, 14 Hayward St, Kanahooka, NSW 2530. 


MISCELLANEOUS 


WANTED: Antique or old-style record cutting 
machine — 33V 3 ,45 or 78. Will repair. Mr. Harwick- 
Sinclair, 70 Copperfield St, Geebung, Brisbane 
Qld. 4034. 

ELECTRONIC ORGAN, V^built, in cabinet. 2 X 44 
note keyboards and pedals. Also two professional 
Leslie speakers with built-in 50 W amplifier. NAZ 
(02) 631-5111; (047) 39-1348 ah. 

WILL SELL to best offer 500 kHz oscilloscope, 
signal generator, meters: level, RLC, others. 
Phone (02) 724-4411. 9/17 Hughes St, Cabramatta 
NSW. 

AKAI video power adaptor current model 
VA-7100EG. (checked by Akai), provision extra 
battery charge (new $229) $95 o.n.o. G.E. Julien, 
68 Ada Av, Wahroonga, NSW 2076. Phone (02) 
48-3689. 

WANTED: HP 19C calculator in full working order. 
Urgently needed. Martin Smith, St Pauls College, 
Newtown, NSW 2042. Phone (02) 514-1693 after 
7.30 p.m. 

ANALOGUE devices 16 bit D/A converters (3 off), 
14 bit (.003% linearity) type DAC-14QM. $500 each 
(new price $800 ea). G. Cohen, 72 Spofforth St, 
Holt, ACT 2615. Phone (062) 49-2688 b.h., 54-7608 

а. h. 

TRANSFORMERS: 240V fused primary, 5.5V - 6V - 

б. 5V secondary, 6V tapping at 30 amp. Bob 
Ingram, 37 Faraday Rd, Sth Croydon, Vic. Phone 
(03) 723-2050. 

TEXAS Instruments TI59 portable programmable 
computer as new with box, all instructions, card 
reader. Only $200. G. Buckley, 69 Bancroft Av, 
Roseville NSW 2069. Phone (02) 406-5218. 
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to complete this development work. 

The results were better than expected 
and the program was soon churning out 
(albeit slowly) beautiful cumulative 
decay response spectra for all the 
loudspeakers in the office and labora¬ 
tory, listening rooms and from my 
home. 

These results looked different to what 
we were used to seeing, as the frequency 
response was linear as opposed to loga¬ 
rithmic, but fortunately our Bruel & 
Kjaer oscillator can also produce linear 
sweeps from dc to 20 kHz as well as the 
preferred log sweeps. Each time we pro¬ 
duced a cumulative decay response 
spectrum we produced a linear swept 
frequency response for the same 
speaker set up in the anechoic room. The 
results were remarkably faithful re¬ 
productions of the cumulative decay 
response spectra at zero delay time. 
Here at least was the first positive 


confirmation that the program was 
working correctly (even if only at the 
start of the decay). 

We then resorted to conventional 
tone-burst testing at those frequencies 
where the nasty resonances showed up 
on the digital analysis and, lo and 
behold, achieved a remarkable correla¬ 
tion between the two techniques even 
though we had been fully prepared to 
discount the accuracy or validity of the 
conventional tone-burst method. 

The most important confirmation, 
however, came from our ability to hear 
on normal program content what we 
could "see” on the cumulative decay 
response spectrum. All the speakers 
which sounded coloured exhibited this 
colouration on the cumulative decay 
response spectra, whilst those speakers 
which sounded clean or true to life and 
presided a degree of realism greater 
than their poor brothers were found to 


have cleaner cumulative decay re¬ 
sponses, flatter frequency responses, 
smoother phase responses, and if one 
resorted to them, even better conven¬ 
tional tone-burst responses. 

Fincham’s technique is now available 
not only to K.E.F. in the U.K., 
Matsushita and Sony in Japan, but 
more importantly, to ETI in Australia. 
In future, it is our intention to evaluate 
all loudspeakers and headphones using 
this technique and present the results 
with suitable commentary so that our 
readers will be in a position to assess a 
loudspeaker without necessarily being 
able to hear it. We have already 
assessed most of the loudspeakers that 
we have reviewed over the last few 
months and all those awaiting publi¬ 
cation at this moment. The results are 
exciting and we believe that you will 
find this analysis technique to be just as 
exciting and informative as we have. • 


INTERPRETATION OF CUMULATIVE DECAY RESPONSE SPECTRA 


The cumulative decay response spectrum 
is presented as a three-dimensional plot 
of the smoothed response of the com¬ 
puter’s interpretation of how a broad 
band signal dies away at discrete in¬ 
crements of time following its excitation. 
The two mutually perpendicular axes 
plotted have 5 dB increments on the Y 
axis and typically 5 kHz frequency in- 

dB 
50 - 

45 


crements on the X axis. It should be noted 
that the analysis uses a linear bandwidth 
in lieu of the more typical logarithmic 
analysis used in our conventional level 
recordings. The Z axis is not drawn but 
the interpretation and presentation uses a 
typical increment of 10 microseconds for 
the 25 kHz bandwidth analysis. The top¬ 
most line is the smoothed frequency 


response interpretation derived from the 
impulse response, whilst the individual 
lines plotted thereafter are the smoothed 
interpretation of how that frequency 
response dies away with increasing time 
(in increments of 10 us). 

If a speaker introduces colouration or 
effective frequency modification because 
of self-resonances, reflections or general 
non-linearities in performance, then these 
show up as transverse ridges radiating 
from the top of the graph down towards 
the bottom. The steepness of the ridge is 
a measure of how rapidly the resonance 
dies away; if the ridge extends from the 
very top to the very bottom of the graph 
then the colouration is pronounced and 
most probably clearly audible. The more 
ridges there are, the greater the extent of 
the colouration, and if they are apparent 
in the steady-state signal then it is clear 
they are affecting and modifying the 
normal level recording response as well 
as the transient response. 

The ridges on the extreme left hand 
side of the cumulative decay response 
spectrum should not be interpreted as a 
rising low frequency response; they are 
created primarily by the real-time 
analyser, whose output gives rise to this 
anomalous response. On the very best 
and cleanest loudspeakers, at the very 
lowest levels and typically after 300 us it is 
possible to discern low-level reflections 
from the structure supporting the wedges 
in the ceiling of our anechoic room. This 
problem will be obviated in future analy¬ 
ses. 

It is observable that a good speaker 
produces a cumulative response spec¬ 
trum which ‘looks good’ and a poor 
speaker or one that in simple terms does 
not sound good produces a plot which 
looks like the ‘mountains of the Moon’. 



This response graph, obtained on the Peerless PAS-30 loudspeakers reviewed in the December 
1980 issue, shows a very low level of initial colouration. Whilst there is colouration evident at 3 kHz, 
5 kHz, 7 kHz and 11 kHz, this is not very pronounced. The tweeter colouration, being very low, is 
particularly good. 
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fact: 

a Genuine Shure upgrade 
stylus is unquestionably 

the biggest bargain in hi-fi 

\ 

We strongly urge you to check your stylus for wear at least once a year to 
protect your records and maintain the highest standards of listening pleasure. 
Regardless of when (or where) you purchased your Shure cartridge, there is a 
Genuine Shure replacement stylus available which will bring your cartridge 
right back to its original specifications. Even better, you may actually be able 
to improve its performance significantly over the original with a Genuine Shure 
upgrade stylus... at surprisingly low cost! For example: 


IF YOU OWN: 

UPGRADE WITH: 

THIS IS THE RESULT: 

M95 

SERIES 

VN35HE 

Hyperelliptical 

stylus 

N95HE* 

Hyperelliptical 

A dramatic reduction of harmonic 
and intermodulation distortion 
(formerly available only to owners 
of the incomparable V15 Type IV) is 
now possible with the V15 Type III 
and the M95 Series of cartridges 
simply by replacing the stylus. The 
Hyperelliptical stylus configuration 
contacts the record groove in a 
“footprint" that is longer and 
narrower than the popular Biradial 
tip design, making it pre-eminent 
for reproduction of the stereo-cut 
groove. 

SERIES 

N72EJ 

Biradial (Elliptical) 
stylus 

N72B 

Spherical stylus ^ 

Improved trackability, especially at 
high frequencies, due to a new, 
redesigned low-mass N72 
stylus assembly 

ANY M91, M92, M93 

N91ED* 

stylus 

Much improved trackability due to 
the lower effective tip mass of the 
nude Biradial (Elliptical) stylus tip. 

Less tracing distortion compared 
with a Spherical stylus tip. 

ANY M71, M73, M75 

N75 TYPE 2* 

Series styli 

Improved trackability at higher 
frequencies due to a stylus 
assembly with a lower effective tip 
mass. 

ANY M44 Series 

N55E* 

stylus 

Lower tracking force with a Biradial 
(Elliptical) stylus, lower distortion, 
lower effective tip mass. 

M3D, M7D 

N21D* 

stylus 

Improved performance at lower 
tracking forces. 


* Before purchasing any replacement stylus be certain your turntable is compatible with the tracking force of the stylus you select. 


Always insist on a Genuine Shure replacement stylus. 
Look for the name “Shure” on the stylus grip. 

Genuine Shure upgrade styli by 



AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL PI L NOMIS ELECTRONICS PI L 

342 Kent Street 2A Hill Street 51A Castlemaine Street 33 Wittenoom Street 689 South Road 

SYDNEY 2000 N S W THORNBURY 3071 Vic MILTON 4064 Old EAST PERTH 6000 W.A BLACK FOREST 5035 S.A. 


132 - February 1981 ETI 


AElb4/FP 











M STOP ' 


PROFESSIONAL 
SOUND EQUIPMENT 


'POWER AMPS., 


JANDS 


4 WAX X-OVERS, 

, MIXERS 

SPEAKERS - 
IN STOCK! 

CELESTION 
ETONE JBL 


r DSA CUSTOP 

Cabinets';;;,,, 

P.A. & Inst. 
Cabinets 
available! 
W's 4560's 
cases etc^ 


CO 


FENDER TAMA 
IIQK MARSHALL 

IN STOCK: 

’feOLANI? 
BOSS 


HARDWARE 


SESSION CATCHES. PLUGS 
CANNONS. FANS. X-OVERS 
JACKS. CABLE. GAFFE 
BOLTS. NUTS. TOOLS. ETC. ETC. 


HIRE! 

SOUND SYSTEM 
400 WATTS - lOOOO 
COMPLETE SET UPS 

Hire a gtr. or bass amp! 

iuyTsellT 


(second hand, p.a^ 

BACKLINE EQ! 

.Guitars & Drums too!. 


OSA CONCERT SYSTEMS 

10 Heussler Terrace, 
Milton, Brisbane. 4064. 
Phone (07) 36-6755. 


The Digital Age 
has begun ... 



du^JAUDio Authentic Fidelity 

YOU are into moving coil pickups, 
direct cut discs, fast amplifiers and 
gold cables. BUT are your vocalists 
touchably real? 1 Do you instinctively 
react at a rim shot? 2 Are you elated 
by orchestral dynamics 3 or the lyrical 
clarity of a Bosendorfer Imperial 
Concert grand? 4 CAN your speakers 
cope with a 19th century cannon? 5 

Claudio high fidelity loudspeaker 
systems are precision engineered to 
the highest standards. The 
craftsman-built cabinets utilize 
sectionally braced, double layered 
high density walls. The Model 25-90 
uses optimally tuned reflex loading in 
a time differential compensated 
three-way system. Its performance 
exceeds that of highly acclaimed 
professional monitors. 

i^audio drivers use hexagonal 
wire, ferrofluidics, and dynamic 
transient linearity for fast rise time 
and low IM distortion. 

For information on dtffjAUDlO high 
fidelity speaker systems, models 
30-90, 25-90 and 20-55, contact 

VIC: The Sound Craftsman, 

61 Kooyong Rd, Nth Caulfield, 509-2444. 
Tivoli Hi-Fi, 

654 Glenferrie Rd, Hawthorn, 818-8637. 

Mr. Audio, 121 Denmark St, Kew, 861-9888. 
Steve Bennett Audio, 

192 Ryrie St, Geelong, (052) 21-6011. 

NSW: Leisure Sound, 

401 Pacific Hwy, Artarmon, 438-4166 
& 38 York St, Sydney, 29-1364. 


Discs Referenced Above 

1. Three Blind Mice TBM5005 "No Tears" 

2. East Wind EW1001 "The Three" 

3. Telarc DG10039 "The Firebird" 

4. Telarc DG 10040 "Malcolm Frager Plays Chopin" 

5. Telarc DG10041 "1812" 

DYNAUDIO (AUST) PTY LTD 
PO Box 2, Hawthorn, Vic. 3122 



Mai Order 
KEF 
Drivers 
&IGts 


CERTIFIED MAIL 
DELIVERY THROUGHOUT 
AUSTRALIA 
& NEW ZEALAND 
Bankcard accepted 



Superb 30 x 21cm 
bass driver, with 
solid flat diaphragm 
of unique 

construction, acting 
as a perfect rigid 
piston, to give clean, 
distortion-free bass 
over the frequency 
range 20-1,000Hz. 
The KEF range also 
includes mid range 
and high frequency 
units, with dividing 
networks designed 
to link them into 
compatible systems. 



JherK)<xxripromise approach 
to uncoloured sound 


For full information .write to: 
AUDIOKITS 
PO BOX 553 
BROOKVALE NSW 2100 
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Nakamichi’s flagship 
— the 1000ZXL 
cassette deck 


All the bells and whistles and faultless performance. But 

what’s Mr Nakamichi going to do for an encore? Louis A Challis 


HAVING REVIEWED the Nakamichi 
482 Cassette Deck in August 1980 and 
stated prophetically "we still don’t 
doubt that Nakamichi themselves are 
working right now on refinements to 
improve this performance”, we were not 
particularly surprised to receive an 
invitation in September to see the new 
top-of-the-line Nakamichi 1000ZXL 
Cassette Deck. 

It was Mr. Nakamichi himself who 
demonstrated the unit to us and sang its 
praise. He described its virtues and 
briefly held us enthralled by the concept 
of a machine which automatically com¬ 
putes its own bias setting and azimuth 
alignment in order to optimise the 
record to replay characteristics of a 
tape. 

The Nakamichi 1000 Series II (and 
previously the Series I) cassette 
recorder, which this machine replaces, 
has been the flag bearer of the company 
for almost nine years. Whilst that 
machine was state of the art when it was 
released, it has now been replaced by 
most other manufacturers’ top-of-the- 


line recorders and most certainly by 
most of the current range medium- 
priced Nakamichi machines. 

Obviously what Nakamichi had to 
produce was a machine which in¬ 
corporated all of the new mechanical 
capstan drive features, electrical auto 
azimuth alignment and gimmicky 
random access music memory features 
of the 680ZX whilst discarding the half¬ 
speed option incorporated in that 
recorder. The 680ZX machine was in¬ 
tended to follow the 1000ZXL but some 
of the technical problems had not yet 
been solved. As a consequence the 
680ZX was released first and stole 
some of the limelight that was origin¬ 
ally intended for the 1000ZXL. 

The 1000ZXL really has a number of 
features which place it in a pre-eminent 
position. Firstly, it is the most ex¬ 
pensive cassette recorder in the 
marketplace. The second feature is its 
ability to extract more performance 
from any cassette tape than any other 
machine that we have yet tested. 
Thirdly, this is the first machine since 


the release of the first Nakamichi 1000 
series machines at the beginning of the 
seventies to be worthy of the accolade of 
being described as a ’state of the art’ 
improvement. 

Features 

There is a strong physical resemb¬ 
lance between the 1000ZXL and the 
now ubiquitous 1000 series that it re¬ 
places. As with all Nakamichi products 
"black is beautiful” and this unit comes 
in a simulated rosewood veneered box, 
although it is actually designed for 
standard rack mounting with a 468 mm 
pitch spacing dimension (19” rack) to 
meet the requirements of professionals 
as well as the new domestic trend of 
rack mounting equipment. 

The front panel is laid out in four 
discrete rows. The top row provides 
visual indications of the state of the auto 
calibration function, which is the most 
important feature of this deck. This is 
controlled by a microprocessor which 
automatically calibrates the deck for 
any given type of tape including 
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gamma-ferric oxide, chromium dioxide 
and metal tapes. 

By pressing an auto calibration 
button whilst simultaneously acti¬ 
vating the play button, the automatic 
calibration procedure is initiated. The 
machine proceeds to automatically 
align the azimuth of the heads, which is 
indicated by the flashing of the auto 
azimuth alignment button. When this is 
completed the microprocessor then pro¬ 
ceeds to adjust the bias level sensitivity 
and, independently, the equalisation for 
both the left and right channels. The 
microprocessor then rewinds the tape to 
the start position (0000) and indicates 
by lighting the standby set button that 


the machine is calibrated and ready for 
use with that tape. 

If desired you could proceed immedi¬ 
ately with taping, but the machine 
contains one other function which is 
both innovative and practical. This is a 
tape memory facility which allows you 
to record the characteristics and 
parameters for four different types of 
tapes by a single key stroke after a cali¬ 
bration process. On some later occasion 
the data relating to the equalisation, 
proper bias level and recording equa¬ 
lisation for this tape are then instantly 
available by pressing the appropriate 
key. 

The states of these features are indi¬ 


cated by the equalisation lights and 
noise reduction selection lights in the 
top panel to tell you that you have 
selected the right tape characteristics. 

The tape counter utilises a four-digit 
light emitting diode-type display, and 
peak and VU type level settings are 
displayed on a fluoroscan display 
covering the range —42 dB to -I-10 dB. 
This incorporates two separate modes of 
indications, which are selectable with 
either peak and a peak hold function 
being indicated simultaneously or a VU 
and a peak level being indicated, as 
selected. 

The other indication provided by the 
display section is the RAMM function ► 
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IT ISN'T REALLY 
THEIR FAUIL 
ITS JUST THAT 
WE ARE BETTER. 


The "Executive Monitor" is probably the most 
responsive speaker you will ever buy. 

No other speaker has all these features: modified 245 
Etone 300mm bass drivers, rear vented transmission line enclosure 
housing Audax 160mm full range Bcxtrenc cone drivers, Audax 
25mm domes, Audax 50mm aluminium cone super tweeters, a 
special crossover design and mirror matched baffles. Wow! 

The whole "Executive" range offers unsurpassed sound 
reproduction. Brands X, Y and Z don't even come close. 

Chadwick take tremendous pride in their "Executive" 
range of speakers. "Executive Monitor" ($990a pair), "Executive 12" 
(S499a pair), and "Executive 10" (S449a pair). 

Years from now you will wonder why a Chadwick 
speaker wasn't vour first choice. For more information phone 
Cha-- 



CM + ASSOC/fcti/2/K0 


Cli.uiwick Aiulinl umiNhm.is.l’n l td 



Price per box 
of 10 

OPUS UD 

$19.00 

AMPEX 

PROFESSIONAL 

$16.90 

AMPEX 20/20 

$21.30 

AMPEX GRAND 
MASTER 1 

$36.00 

Mail order charges: 

Up to 20: $2.75 

20 to 50: $3.50 

Over 50: $5.00 



PHILIPS LOUDSPEAKERS 

PROFESSIONALLY DESIGNED SPEAKER KITS 

If you are in the market for a $2000 set of 
speakers with only a few hundred 
dollars in your pocket, we could have 
just what you want. The ETI4000 Series 
Speakers — using Philips Drivers — 
compare very favourably with speakers 
costing twice to three times as much. If 
you are on a really tight budget you 
could consider the Philips AD12K12 kit 
— a 70 watts r.m.s. per channel 12” 

3-way system — which you assemble 
completely in about 2 hours. A steal at 
under $300 per pair. You can buy all 
components with or without boxes, any 
way you like. We have both the ETI 
4000-1 and II on display, as well as other 
Philips Kits. Come in for an audition, or 
write for further information. 






Multipoint hi-fi 


100 Miller St, North Sydney. 
Ph 922-7780. 



J 
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(Random Access Music Memory). This 
system is designed to provide easy 
location and playing of any desired 
music selection on a tape. The system 
works on the basis of recording an 
inaudible 5 Hz coding signal on the 
blank space between selections of tape. 
These signals are then used to auto¬ 
matically program the order selection of 
the program content required and even 
to choose repeated playings should this 
be required. Thus, for example, it is 
possible to order the machine to play a 
selection with a sequence with random 
orders like track 1 + track 4 + track 2 * 
track 5 t track 3 + track 1 + track 4 + 
with up to 15 tracks being available. 

The Optonica RT7100 system (re¬ 
viewed in ETI, July 1980) also provided 
for 15 segments and most probably 
utilised the same microprocessor. I con¬ 
sider this feature to be something of an 
unnecessary gimmick which Naka- 
michi and other manufacturers have 
incorporated because of the ready 
availability of microprocessors, but it 
does n.o harm to the performance of the 
cassette deck and is perhaps best re¬ 
garded as an extra lolly in the bottom of 
the bag! 

The centre of the deck contains the 
two rows of controls which should be 
considered as the normal control 
functions of the machine. The top 
section has a pitch control to the left of 
the cassette well which provides up to 
±6% speed adjustment on replay only, 


whilst immediately below it is an eject 
button which opens the cassette well for 
loading or unloading the cassette. The 
cassette cover well is pneumatically 
damped and features a clear plexiglass 
front panel. The drive incorporates a 
double capstan 'silent’ mechanism 
which was not quite as silent as the 
description would indicate. 

Immediately below the opening 
cassette well cover is a removable cover, 
behind which are located the screws for 
adjustment of head height, manual 
azimuth setting and other controls 
which the normal user is not intended to 
touch. 

The tape drive incorporates a three- 
head system based on Nakamichi’s 
unique discrete head configuration and 
offers performance features that are 
markedly superior to the 680ZX and the 
482/582 class of machines that we have 
previously reviewed. 

To the right of the deck is a counter 
reset, five buttons for selecting, setting, 
resetting and programming the RAMM 
function, and slider controls, with a 
preferred vertical side by side con¬ 
figuration for the output, line input, left 
and right microphone and blend 
controls. 

The third level of controls incor¬ 
porates an extremely well-designed set 
of large illuminated touch controls for 
the drive with pause, record, rewind, 
fast forward, stop and play all featuring 
clear and sufficiently different discrete 


indications that confusion is avoided 
and familiarisation more rapidly 
achieved. 

To the right of these controls are the 
buttons for selecting auto azimuth cali¬ 
bration, which is used to automatically 
align the record head azimuth for the 
tape in use, and the auto calibration 
button, used to automatically adjust the 
bias sensitivity setting and the record 
equalisation characteristics to suit the 
tape currently in use. The "data set” 
standby button, illuminated from the 
rear, then facilitates their setting and 
storing on one of the adjacent tape 
memory channels, using buttons A, B, C 
or D. 

The last button in this line up is the 
manual setting for equalisation and 
noise reduction, which should be used 
when it is intended to set these factors 
independently of the memory function, 
or if one wishes to change the infor¬ 
mation contained in a given tape 
memory store. 

The bottom row of controls are the 
least often used and utilise rotary 
selector switches. The first switch is the 
power on/off push button, adjacent to 
which is a tip, ring and sleeve head¬ 
phone socket. 

The next control is for external timer, 
which permits unattended recording or 
playback with an external timer that 
would have to be purchased separately. 

Next to this is a memory switch which 
stops the tapes at the 0000 position 
during fast forward or rewind and 
allows the recorder to automatically 
drop into the play mode. After this 
comes a switch for the test tone which 
provides a 400 Hz 0 dB reference 
200 nanowebers/metre signal for level 
calibration when the recorder is used 
with other external components. 

Next is a bias switch to provide 
normal bias relative to a 'flat’ response 
in the —20 dB range, while allowing the 
bias sensitivity and the maximum un¬ 
distorted output (or overload margin) to 
be adjusted up or down in both the high 
and low frequency range. If the recorded 
signal contains an unusually high 
proportion of high frequency energy and 
little low frequency energy then the 
under position can be selected, whilst 
for the converse the over position should 
be used. Nakamichi intend this function 
to be used only with, as they describe 
them, 'inferior tapes’. 

The equalisation switch provides for 
70 and 120 microsecond equalisation for 


138 - February 1981 ETI 















playback and this function is over¬ 
ridden by the automatic controls stored 
in the tape memory. The filter switch 
selects either separate or simultaneous 
cut of the 19 kHz multiplex carrier 
signal and also allows in a separate 
position the additional removal of 
frequency components below 10 Hz, 
produced by turntable rumble, warped 
records or tone-arm resonance effects. 

The noise reduction switch provides 
for Dolby noise reduction or the use of an 
external system such as High-Com II 
which Nakamichi have been developing 
in conjunction with other manufac¬ 
turers. The High-Com facility is not 
provided and necessitates the connec¬ 
tion of the separate encoding/decoding 
unit, but it can provide a dramatic 
improvement in signal to noise ratio. 

The last but one switch is for the 
selection of peak hold or VU and peak 
settings on the plasma display, whilst 
the last switch is for monitoring tape or 
source. 

Considering how many facilities are 
provided on the front, the rear of the 
unit is relatively sparse. There are 
three microphone sockets, eight input/ 
output sockets for connecting an 
external High-Com II noise reduction 
system, four input/output coaxial 
sockets, two remote control sockets for 
the RAMM and for the functional 
mechanism control, and a battery 
socket for the two AA cells to provide the 
power for the volatile memory associ¬ 
ated with the tape characteristics preset 
buttons when the power is switched off. 

The inside of the unit appears to 
contain more circuitry with a greater 
component density than even the 
original model 1000. There is little data 
available on the electronic side of the 
unit, because it is so new, but the con¬ 
struction appears to be to professional 
standards in terms of layout, although 
the components themselves seem only of 
consumer standard. 

Some of the printed circuit boards on 
the rear right hand side of the unit are 
vertically stacked for improved cooling 
and adequate isolation between the 
individual boards. 

We were surprised to find two boards 
at the top of the unit stacked with a 
distance of only 10 mm between them, 
each of the boards being fully crammed 
with large-scale integrated circuit 
modules for the RAMM function and the 
associated microprocessor. 

Unlike the other cassette recorders 


Internal view from beneath. 

we have seen with fluoroscan displays, 
this unit has the display fully encapsu¬ 
lated behind a metal cover, as is its 
associated electronic circuitry, and the 
unit makes very great use of conven¬ 
tional wiring harnesses with miniature 
plugs and sockets providing inter¬ 
connection on each board. 

The power supply fuses are hard 
wired into the protective circuit board, 
and the power supply and other com¬ 
ponents normally accessible in other 
units are particularly inaccessible in 
this unit, without resorting to removing 
panels, covers and framing. 

Nakamichi have gone to extreme 
lengths to label components, boards, 
positions of boards and to provide 
effective electrostatic screening within 
the unit. 

On test 

The replay frequency response of this 
unit is unquestionably the best we have 
seen to date. On low noise gammaferric 
oxide tape the replay frequency 
response is ±1.5 dB from 13 Hz to 
beyond 20 kHz. On chrome or tapes 
requiring a 70 microsecond equalisa¬ 
tion this response extends from 13 Hz to 
18 kHz with a rise to 2 dB. On the metal 
tape position the frequency response 
extends from 13 Hz to 20 kHz ±2 dB. 
These characteristics are obviously to 
be expected in a machine which 


supposedly 'has it all’, and this 'top-of- 
the-line’ machine is no disappointment. 

If the replay characteristics were 
excellent, the record to replay charac¬ 
teristics are even better. On TDK AD 
the frequency response is ±2 dB from 
17 Hz to beyond 20 kHz. On TDK SA it 
is ±1 dB from 17 Hz to beyond 20 kHz 
and on Sony metal is ±0.5 dB from 
17 Hz to beyond 20 kHz. This sort of per¬ 
formance is not just outstanding, but 
puts most professional reel to reel 
recorders completely to shame. 

The distortion characteristics of the 
machine are equally impressive and on 
TDK AD, which is more than good 
enough to extract superlative per¬ 
formance, the distortion levels at 0 VU 
are 1.8 and 1.9% respectively at 1 kHz 
and 6.3 kHz, whilst at -6 VU are 
only 0.31% and 0.82%. With better 
tapes (TDK SA and metal tapes) these 
distortion levels are even lower. The 
dynamic range with Dolby out is 
56dB(A), with Dolby in is 65 dB(A). 
The erasure ratio on TDK AD is greater 
than 80 dB and on Sony metal tape is 
even greater. 

The wow averages at 0.03% peak to 
peak, whilst the unweighted flutter is 
0.1% RMS and the weighted flutter 
0.065% RMS. These are particularly 
impressive figures and are better than 
guaranteed by the manufacturer. 

If the objective testing was im- ► 
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Loqja A Chain* and Associate* Pty Ltd 


RECORD TO REPLAY FREQUENCY RESPONSE AT -20VU: 


Tape 


Dolby 

Lower -3 dB 
Point 

Max. Point and 
Frequency 


Upper -3dB 

Point 

TDK AD C90 


Out 


14 Hz 

0.5 db @ 70 Hz 


> 20 kHz 


TDK AD C90 


In 


15 Hz 

- 


> 20 kHz 


TDK SA C60 


Out 


MHz 

1.0 dB @ 70 Hz 


> 20 kHz 


Sony Metallic 46 

Out 


MHz 

0.5 dB @ 70 Hz 


> 20 kHz 


SPEED ACCURACY: 

0.05% 



MAXIMUM INPUT LEVEL: 









(for 3% third harmonic distortion at 1 kHz) 








Tape: TDK AD C90 



+4.5VU 

WOW AND FLUTTER: 








WOW; 


Average 

0.03% p-p 

DYNAMIC RANGE: 




FLUTTER; 


Unweighted 

0.10% RMS 

Tape: TDK AD C90 






Weighted 

0.065% RMS 

Dolby Out 

52 dB (Lin) 


56 dB (A) 






Dolby In 

58.5 dB (Lin) 


65 dB (A) 

HARMONIC DISTORTION: 




ERASURE RATIO: 




Tape: TDK AD C90 





(for 1 kHz signal recorded at +4.5 VU) 








Tape: 

TDK AD C90 


80 dB 


100 Hz 

1 kHz 

6.3 kHz 


Tape: 

Sony Metallic 46 

80 dB 

OVU: 2nd 

-57.6 

-43.5 

-46.1 

dB 





3rd 

-50.4 

-35.7 

-34.6 

dB 





4th 

-68.7 

- 

- 

dB 





5th 

-57.2 

-48.9 

- 

dB 





THD 

0.36 

1.8 

1.9 

% 





-6VU: 2nd 

-61.4 

-53.8 

-51.0 

dB 





3rd 

-60.0 

-52.5 

-42.3 

dB 





4th 

-63.6 

- 

- 

dB 





5th 

- 

- 

- 

dB 





THD 

0.15 

0.31 

0.82 

% 






pressive, then the subjective evaluation 
was even more impressive. This 
machine provides the ultimate in ease 
when it comes to alignment of a tape to 
achieve the best possible performance. 
Whilst there are other excellent 
machines on the market (including one 
we use in our own office) which provide 
some of these functions manually, this 
is the first machine to do the whole 
thing automatically. 

Thus if you happen to like TDK SA, 
Sony metal tape and Maxwell UDXL 
tapes, all one has to do is to store their 
characteristics in the memory and just 
press the appropriate keystroke when 
playing the tapes. 


After a week of using the machine at 
home, most of the members of my family 
became attached to it, got used to uti¬ 
lising its features, and found it just as 
easy to use as any of the conventional 
machines already in use at home. By 
contrast, the older Nakamichi 1000 was 
somewhat harder to use than a conven¬ 
tional machine if the best possible tape 
performance was required. 

The Nakamichi 1000ZXL is currently 
the ultimate cassette recorder on the 
market. Whilst some people might rest 
on their laurels, I doubt that Mr 
Nakamichi will, and so the question has 
to be asked: what can he possibly do for 
an encore? • 


Nakamichi 1000ZXL Cassette Deck 

Dimensions: 527 mm wide x 258 mm 

high x 322 mm deep. 
Weight: 19kg. 

Manufactured by: Nakamichi Corporation, 
Tokyo, Japan. 

Price: $3 000 

Distributed in Australia by Convoy International, 
4 Dowling St, Woolloomooloo NSW 2011. (02) 
358-2088. _ 

Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with¬ 
out the express written agreement of the 
Managing Editor. 
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TOUCH SENSITIVE 88 NOTE 

PIANO Model TS-88 


COMPLETE KITS from only $550 + freight. 

Construction Manual $2.50 
Demonstration Cassette $3.00 
Send 30c stamp for more information. 



The piano has long been the lead¬ 
ing instrument for musical expression 
where all the subtle emotions of the player are 
instantly transmitted through the fingers. The ‘CLEF’ TS- 
88 is a fully touch sensitive electronic piano that allows the 
same degree of expression as a conventional piano without the 
problems of weight, size, tuning, and price that have always 
been associated with the instrument. 

Electronic techniques make this possible in a stylish compact 
form providing variations in sound from a mellow grand to a tin¬ 
kling barrelhouse piano and even a harpsichord. 

The TS-88 is easily moved and is not adversely affected by the 
movement or the room conditions, damp or dry, and the tuning 
remains constant. 


SPECIFICATIONS 


MUSICAL COMPASS 

7% Octaves A to C 

FREQUENCY COMPASS 

Fundamental Frequency Range 

27.5Hz to 4100Hz 

Master Oscillator 1.500 MHz 

TOUCH CHARACTERISTICS 
Dynamic Range > 30dB 
Key Action 50g 

SOUND ENVELOPE 

Touch Range 2 to 40mS 
Attack Period < ImS 
Early Delay 500mS nominal 
Sustain 2 to 6 sec. 


Practice need not affect the rest of the family as an amplifier 
with headpiece facilities can be used. The TS-88 will drive any 
amplifier from a home hi-fi to the largest on-stage amplifier. A 
small amplifier can be built into the piano if desired. 

FEATURES 

• Full 7 Vi Octave Keyboard 

e Touch Sensitive on all Voices 
e Sustain and Soft Pedals 

e Tuning Electronically fixed on single internal 
control 

• Five Voices - Mellow, Normal, Bright, 

Harpsichord and Honky Tonk, plus combinations 

eTremelo and Phasing effects • Compact Size 

e Output will drive any amplifier • Low Weight 20kg 


CONTROLS 

On/Off Switch. 

Normal Voice Select 
Mellow Voice Select. 
Bright Voice Select 
Harpsichord Voice Select. 
Honky Tonk Voice Select. 
Tremolo Effect Select. 
Phase Effect Select 
Sustain Foot Pedal 
Soft Foot Pedal 


SOCKETS 

Mains Input 
Pedal Output 
High Level Output 
Low Level Output 




380 SUSSEX STREET, SYDNEY, NSW 

P.O. BOX K39, HAYMARKET 2000 

Telephone 264-6688 
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The New Bose® Model 301. 
Small Size. Small Price. 
Big Performance. 


The Bose Model 301 Direct/ 
Reflecting® speaker system utilizes 
a carefully produced balance of re¬ 
flected and direct sound to give you 
the spatial realism of a live perfor¬ 
mance. The sound 
is open, spacious, 
rich and powerful. 

Yet unlike some 
so-called bookshelf 
speakers, the 
Model 301 is com¬ 
pact enough to fit 


on an ordinary-size bookshelf. And 
you don’t have to be rich to own a 
pair. It’s actually the least expensive 
Direct/Reflecting® speaker system 
you can buy. Compare the Model 
301 against any 
bookshelf speaker, 
regardless of price. 
If you aren’t sur¬ 
prised, we’d be sur¬ 
prised. Come in for 
a personal demon¬ 
stration. 



Balance of reflected and direct sound 
gives the Model 301 the spatial realism of 
live-performance sound. 



Patents issued and pending. 



BOSE AUSTRALIA INC., 11 MURIEL AVENUE, RYDALMERE, NSW 2116. 
TELEPHONE (02) 684-1022, 684-1255. 
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T i here are many contenders for the 1980 

Wheels Car of the Year. But there’s only one 
winner. Is it the 1979 Car of the 
Year, the famous Lemon? Or will it be 
the f ront wheel dri ve Da tsun Pulsar? 

_ Maybe this is th< 

the General’s WB Statesman Caprice? 

The Mazda 323 has already won a lot of 




Could it win 




HOLDEN 




luropeans have 

strong run: there’s the Alfa Giulietta 
Or will it be Japan’s year: 

Honda Civic.Daih atsu Charade. 

iT+TffTSfct There’s only one way 

_JoutTSfioxifijfflWuary issue of Wheels. 

Not only do we tell you the winner, but we tell you 
why it won. And why the others didn’t; 



Pick The Car 
Of The Year 
We Have. 


WM&0/MW9 












The B & W 801 loudspeakers 


This is our first review employing the cumulative decay 
response technique. Louis Challis says these speakers . 
should be given the accolade of a ‘reference speaker 
system’ .. 

BOWERS & WILKINS have always 
had a reputation for designing unusual 
speakers; I particularly remember their 
model DM70, which I reviewed in 
November 1973. They utilised conven¬ 
tional dynamic low frequency drivers 
and wide range electrostatic tweeters. 

Since those early days of the company 
B & W have revolutionised their 
approach to the design and assessment 
of loudspeakers, which has in turn 
resulted in some revolutionary changes 
in the products they market and in their 
manufacturing techniques. As a conse¬ 
quence of the success of their 
endeavours, the B & W model 801 
exhibits a complete change of design 
philosophy. 

I heard about the 801 speaker system 
well in advance of actually seeing it. In 
1980, in discussions with some of my 
confreres from America and Europe, I 
was intrigued to find that they already 
rated the 801 as being the most im¬ 
portant new speaker to be recently 
released. More significantly, at least 
two of them are already using the 801s 
as reference speakers for their com¬ 
parison evaluation of other speaker 
systems. 

The B & W 801 really is an unusual 
speaker system. Its most immediately 
striking feature is of course its 
extraordinary appearance. The en¬ 
closures are an expression of the 
company's design philosophy, which 
was based on an early determination of 
the need for a separate enclosure for the 
mid-frequency driver from that already 


Louis A Challis 


provided for the low-frequency driver. 
By utilising a staggered in-line driver 
configuration they were able to achieve 
good horizontal dispersion and 
optimum coherence for the phase re¬ 
lationship between the individual 
drivers’ wave fronts. At the same time 
they vibrationally isolated the mid¬ 
frequency unit from the low-frequency 
enclosure to achieve resonance-free 
characteristics. 

The base of each speaker consists of a 
large, unusually shaped, oak-veneered 
woofer enclosure with chamfered 
comers, which have been contoured to 
reduce diffraction effects. The speaker 
grill, located on the face of the en¬ 
closure, is formed over a wire frame 
covered by an open-weave nylon cloth. 
This is used to cover the 270 mm 
diameter low-frequency driver — which 
is also unusual, as it features a curved 
thermo-plastic diaphragm coated with a 
special PVA damping compound to 
minimise speaker break-up and 
resonance. 

The top of the low-frequency driver 
enclosure is even more unusual. Firstly, 
it is surmounted by a geometrically 
shaped cloth-covered wire frame un¬ 
derneath which the designers have 
placed a reticulated urethane foam 
absorptive layer. This reduces spurious 
reflections from the top of the cabinet 
and is a significant factor in their 
achievement of a superlative phase 
response. 

In order to protect the speakers from 
inadvertent abuse they have included a 


battery-operated protection circuit 
which protects the speakers from 
excessive voltage and current. The 
circuitry incorporates a small light- 
emitting diode on a printed circuit card 
together with a test and reset button to 
control the active electronics. The 
switches for this are supplemented by 
additional bezel plates on the cloth 
cover, which is fixed over the wire frame 
on the front edge of the enclosure. This 
of course avoids the need to take off the 
cover to reset the protection circuit. 

Immediately above this top cover is a 
geometrically shaped mid-frequency 
driver enclosure. This features a 
125 mm diameter driver whose dia¬ 
phragm is fabricated from epoxy glass 
laminate. It utilises a polyamide fibre 
matrix cone which is impregnated with 
PVA following a laser interferometry 
computer-linked pattern. 

The magnet assembly utilises a 
ceramic magnet and the voice coil uses 
an aluminium-phenolic bonded 
structure. 

The face of this assembly is covered by 
an elliptically shaped cloth-covered 
wire frame, maintaining uniformity of 
appearance between the circular and 
truncated hexagonal shapes which the 
designers have chosen for the basic 
design configuration. This mid¬ 
frequency enclosure is surmounted by a 
miniature enclosure in which a 26 mm 
diameter polyester woven diaphragm 
with mechanical damping and with a 
total moving mass of only 0.3 gm has 
been installed. The magnet assembly 



100 Hz (20 ms/dlv.) 1 kHz (2 m8 / d iv.) 6 3 kH _ (Q 5 

^S~3.%^K,roXut° <W 801 ,OUd8Peaker8 ’ 8 ° rla ' numb8r 000018 (,or 90dB SPLat 2 m on axla). U^pertraca I. input 
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SCOOP REVIEW! 




for this is a high-energy nickel cobalt 
centre pole system which achieves 
remarkable performance in a truly 
miniscule envelope. 

It is very apparent from the set-back 
of the mid-frequency driver with respect 
to the woofer and the tweeter, that the 
designers have gone to a great deal of 
trouble to achieve a truly linear phase 
relationship for the three-way system. 

The back of the mid-frequency driver 
enclosure features two attenuators to 
provide a small degree of contouring for 
the mid-frequency and high-frequency 
driver (which B & W describe as the 
environmental controls), each of which 
provides A, B and C settings. 

The assembly of the mid-frequency 
driver and tweeter is inserted into a 
vibrationally isolated recess on the top 
of the bass driver enclosure. The whole 
assembly is retained by means of a 
special plastic-topped sunk-headed 
screw to provide positive retention and 
alignment. An optional cloth cover with 
a more conventional appearance is 
available to cover the mid-frequency 
and high-frequency drivers. This cover 
has obviously been designed to satisfy 
those owners who object to the space age 
appearance of the basic design. 

The enclosure comes with four castors 
on the base to handle the not incon¬ 
siderable weight, and incorporates a 
recessed socket on the rear of the unit 


for the line fuse, together with two 
polarised terminals to accept banana 
plugs (which then become essential on 
the end of the speaker leads). 

We started the objective testing in an 
anechoic room with the conventional 
swept sine wave evaluation of the on 
axis and off axis speaker response. I was 
not particularly surprised to find that 
the frequency response was remarkably 
flat, nor to find how far it extended both 
upwards and downwards, compared 
with other high-quality systems we 
have previously evaluated. As the 
graphs show, the response provides 
excellent performances from 33 to 
20 kHz. Even at 30 degrees off the main 
axis the frequency response extends to 
beyond 12 kHz, with a usable response 
to at least 15 kHz. 

A more impressive feature is the 
bottom end response which, even 
allowing for the 30 Hz resonance, is still 
well controlled. 

The contouring controls, unlike in 
most other loudspeaker systems, pro¬ 
vide a sensible range of adjustment 
which features ±2 dB at the upper end 
of the spectrum and comparable level 
adjustment of 1 to 2 decibels in the mid¬ 
frequency region. 

As I half expected, the phase response 
of the speakers is extremely smooth, 
being within ±90 degrees range from 
2 kHz through to 20 kHz. The im¬ 



pedance curve exhibits a fairly high 
value at 2 kHz, with an absolute peak 
value of 44 ohms and a minimum value 
of just under 8 ohms at 75 Hz and at 
20 kHz. 

The harmonic distortion charac¬ 
teristics of the unit are a little higher ► 




















































































































































































































The new AUOITEQ1045 
MIC/LINE Pre-Amplifier 


• 5 V 4 m rack frame mounting 

• Balanced input 

• 600 Ohm output 

• Input sensitivity from mic to line level 

• Input peak level indicator 


• Low distortion/low noise 
performance 

• Designed for high quality PA and 
mixers 

• 1045’s can be mixed simply by 
interconnecting 

• Australian designed and 
manufactured 


AUDfTEC MAJOR STOCKISTS. VIC: ZEPHYR PRODUCTS. 70 Batesford Rd. Chadstone, 3148. Ph (03) 568-2922. OLD: 
DELSOUND PTY. LTD.. 1 Wickham Terrace. Brisbane. 4000. Phone (07) 229-6155. SA: NEIL MULLER PTY. LTD. 8 Arthur 
St. Unley. 5061. Ph (08) 272-8011. ACT: MUSIQUE BOUTIQUE. 29-31 Colbee Court. Phillip. 2606. Ph (062) 81 -5255. NT: 
DARWIN COMMUNICATIONS SYSTEMS. 2420 Scriven St. Casuarina. 5792. Ph (089) 85-3184. FAMMER & DAVIES 
ELECTRONICS. Weber Sales Bid. Fogarty St. Alice Springs. 5750. Ph (011) 52-2967. TAS: STAGE SYSTEMS. 52 Mode 
St. Hobart, 7000. Ph (002) 34-4009. 

OTHER AGENTS. NSW: RAY WALSH SOUND SYSTEMS. 448 Swift Street. Albury. 2640. Phone (060) 21-1502. 
W.M.R. ELECTRONICS, ‘Wirra-Willa ". Belmont Road. Glenfield, 2167. Phone (02) 605-1203. DAWES SOUND 
SYSTEMS. 7 Mitchell's Pass, Blaxland. 2774. Phone (047)39-4421. D.R. HI-FI & ELECTRONICS. 657 Pittwater Road, 
Dee Why. 2099. Phone (02) 982-7500. LANDERS MUSIC CENTRE PTY. LTD., 302 Summer Street. Orange. 2800. 
Phone (063) 62-6515. TRILOGY WHOLESALE ELECTRONICS, 40 Princes Highway. Fairy Meadow, 2519. Phone 
(042) 83-1219. R. ARCHER & SON, 107 Bungaree Road, Wentworthville, 2145. Phone (02) 631-4538. QLD: 
BUNDABERG HI-FI. 244 George Street, Bundaberg, 4670. Phone (071) 71-3176. KELLER ELECTRONICS. 94 Ellena 
Street. Maryborough, 4650. Phone (071) 21-4559. 

For information on 
the 1045 and other 
Auditec products, 
phone, write or call 
at 



AUSTRALIA 


r. LTD. 


10 Waitara Avenue, Waitara, NSW 2077 (adjacent to Pacific 
Highway). Phone (02) 48-4116. 


Attention all colour TV technicians 


At last we are proud to announce a new pocket 
PAL TV COLOUR PATTERN GENERATOR. 

GENERAL INFORMATION 

The TV COLOUR PATTERN GENERATOR, PAL MC-11 B, was intended to 
be used for control services, installations and repairing of TV sets C.C.I.R. in 
PAL colour and in the black and white, B and G systems (or I system). 

In order to control and adjust the various parameters of the colour TV sets, 
the MC-11 B has eight adjustment patterns for screen observations. 

The technician always has access to the services of this instrument in both 
the laboratory and in the clients home. 

The MC-11 B is a small size pocket generator which one can always have on 
hand, and thanks to it’s autonomic feeding by the nickel cadmium battery, it is 
always ready for use. An adaptor/recharger is supplied with the generator 
plus a connecting cable and a Ni-Cad battery. 

SPECIFICATIONS 

• Output impedance: 75 ohms. 

• Signal Pattern: 

1. Colour bars. Grey scale in B/W position. 

2. Red raster. Grey in B/W position. 

3. Crosshatch. 

4. Dots. 

5. Central single cross. 

6. Central dot. 

7. Whte raster NISSIM PTY. LTD. 

8. Vertical lines at 2,217 Mhz without sound _ _ .. , . _ , 

(half subcarrier frequency). 249-251 Carlisle Street, Balaclava, 

VIC. 3183. Phone (03) 527-7146. 
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Cumulative decay response graphs for the 
B&W801. The above two were taken under 
identical conditions, but at one metre (left) and 
two metres (right). Time steps (Z axis) are in 10 
microsecond intervals. The analysis shows that 
the 801 exhibits remarkably little resonance, 
except for slight spurious outputs at 3, 6 and 
10 kHz. 

The graph at left shows the critical bass and 
midrange performance of the 801, taken at 2 m. 
The result is remarkably free of spurious outputs, 
indicating very low colouration, confirmed by 
listening tests. 


than I would have expected at 100 Hz, 
but are extremely low in the mid¬ 
frequency region and quite acceptable 
at high frequencies. The conventional 
tone-burst tests are extremely smooth 
and only exhibit anomalous decays or 
any sign of ringing at 6.3 kHz. 

I then carried out a detailed and 
searching "cumulative decay response 
spectrum evaluation” on one of the 
speakers, which produced a remarkable 
and exciting graphical picture of the 
transient performance of the 801 
speakers. This procedure, which is 
described in more detail elsewhere in 
this issue, produces a graphical three- 
dimensional picture of the decaying 
transient performance of the loud¬ 
speaker. This performance is evaluated 
by a computer-controlled analysis 


system using a series of specially 
shaped pulses which are amplified and 
fed to the speaker in our anechoic room. 

As the three-dimensional plots show, 
the transient output of the loudspeaker 
is not only remarkably flat over the 
frequency domain extending to beyond 
25 kHz, but is also particularly smooth 
in terms of the initial decay response. 

The analysis shows that the 801 
exhibits remarkably little resonance 
except for a slight trace of spurious 
output in the vicinity of 3,6 and 10 kHz. 
These spurious outputs are however 
particularly low and would undoubted¬ 
ly be the envy of most other speaker 
manufacturers. The cumulative decay 
response spectrum indicates graphic¬ 
ally that the B & W 801s should have a 
superlative transient response, and this 


of course was subsequently confirmed 
by our subjective evaluation. 

The subjective testing and evaluation 
of the 801 speakers was without doubt 
the most pleasant task I have had for 
quite some time. The first and most 
evident feature of these speakers is 
the extent to which they are able to 
faithfully reproduce low-frequency pro¬ 
gramme content lying in the 20 to 50 Hz 
region. On organ music and even when 
reproducing electric guitars, the 
cleanliness of their response is truly 
exciting and stimulating. I performed a 
comparison evaluation of their low 
frequency response against our normal 
reference system and found that the 
801s offer a fully comparable perform¬ 
ance. Some aspects of their per¬ 
formance, particularly in terms of the ► 
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Howto crack 
a highly paid job 
as an electronics 
technician. 



% 




1 w *«* 

% ' <&j 



We’ll give you 
excellent training 
- as good as you’ll 
get anywhere in 
Australia. 

We’ll give you 
free medical, 
dental and hospital 
treatment. 

We’ll provide plenty of good tucker 
and a comfortable place to stay. 

We’ll give you substantial leave, 
and on top of all that, we’ll pay you well 
while you’re training. 

On your side, you’ll give us a period 
of hard, but interesting and rewarding 
work. And, when eventually you leave 
us, you’ll find yourself a fully qualified 

and experienced Electronics 
Tbchnician.Notabad 
thing to be, these days. 

So, if electronics is your 
idea of a great career and 
you are (at time of entry) 
approx. 15 to 17 for apprenticeship 


and over 17 for an Adult Trainee, 
join the Navy, Army or Air Force. 
Phone us at: 

Adelaide 2232891. Brisbane 2262626. 
Canberra 822 333 Hobart 34 7077. 
Melbourne 613731. Perth 3256222. 
Sydney 2121011. 

Write to either the Navy, Army 
or Air Force Electronics Technician 
Counsellor, GPO Box XYZ in your 
nearest State Capital City (please 

include your 
date of birth). 

Learn 
Electronics 
with us. 



Authorised by Director-General of Recruiting Dept. Defence 
TSAP15.FP.48 



















MEASURED PERFORMANCE OF 
B & W MODEL 801 LOUDSPEAKERS 
SERIAL NUMBER: 000018 


FREQUENCY RESPONSE: 

33 Hz 

20 kHz 


CROSSOVER FREQUENCIES: 

280 Hz, 

3.3 kHz 


SENSITIVITY: 




(for 90 dB average at 2 m) 

105 VRMS = 14 Watts (nominal into 

HARMONIC DISTORTION 




(for 90 dB at 2 m) 

100 Hz 

1 kHz 

6.3 kHz 


2nd -31.7 

-62.0 

-39.4 dB 


3rd -34.3 

-59.8 

-53.2 dB 


4th -56.7 

-68.3 

-72.2 dB 


5th -46.4 

-64.5 

-dB 


THD 3.3% 

0.15% 

1.1% 

INPUT IMPEDANCE: 

100 Hz 

8Q 



1 kHz 

17 n 



6.3 Khz 

9.4 n 


Minimum at 

75 Hz 

7.6 n 



overall linearity and balance of the 
spectrum, are markedly superior. 

I played a number of new digital 
records, including the Telarc 
Moussorgsky’s Pictures at an Exhibition 
and Night on Bald Mountain , which was 
absolutely spine-tingling, and with eyes 
closed I felt I was in the concert hall 
with the orchestra during the recording 
session. When playing a Sony Direct 
Disc sound recording of the Hido 
Ichikawa trio in Direct Piano, I was able 
to hear an exciting and brilliant sound 
which, whilst not creating the illusion of 
being in the same room, nonetheless 
was more realistic than I have heard in 
any other speaker system to this point 
in time. 

My overall impression of the B & W 
801 is that here is a loudspeaker system 
which should be given the accolade or 
title of 'reference speaker system ’, as it 
comes closer to the ultimate aim of 
faithful dynamic and transient repro¬ 
duction of sound than any other speaker 
system I have yet heard. Whilst the 
801 s are not perfect, they will most 
certainly give other speaker systems a 
difficult task in achieving a comparable 
level and quality of reproduction. • 


B & W Model 801 Loudspeakers 

Dimensions: 948 mm high x 432 mm 

wide x 560 mm deep. 
Weight: 44 kg. 

Manufactured by: B &W Electronics, 

Worthing, West Sussex, U.K. 
Price: 53 300 pair 

Distributed in Australia by Convoy International, 
4 Dowling St, Woolloomooloo NSW 2011. (02) 
358-2088. 


Absolute copyright in this review and 
accompanying measurements is owned by 
Electronics Today International. Under no 
circumstances may any review or part thereof 
be reprinted or incorporated in any reprint or 
used in any advertising or promotion with¬ 
out the express written agreement of the 
Managing Editor. 


ATTENTION ETI 4000 SPEAKER OWNERS! 

Just the amp to drive them. And look at the savings. 

Sansui AU417 65 watts r.m.s. per channel 
(115 on test) was $499.00 
now only $399.00 
(tuner to match) 


TRANSFORMER 

SPECIALS 

A&R Soanar 9129. 

15v. C.T. 1 amp. Just $6.00 
Alltronics 

12.6v C.T. 150ma. Just $3.30 



L&G 2600 amp. 

32 watts r.m.s. per channel. 
Only $139.00 


Full range of Plessey Foster, 
Etone, Jenzaki and Philips 
speakers at competitive prices. 

• All terminals • Crossovers 

• Innerbond • The lot. 


Don’t forget, we carry a complete range 
(we think the best around) of capacitors, resistors, pots, 

Veroboard, soldering irons, cases, wire, etc. 

New stock lines arriving d<aily, all at top competitive prices. Why not give us a call. 


DAVE RYALL ELECTRONICS 


657 PITTWATER ROAD, DEE WHY, NSW. 2099. Phone (02) 982-7500. 

293 ST. PAUL’S TERRACE, FORTITUDE VALLEY, QLD. 4006. Phone (07) 52-8391. 
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Because it’s hard enough getting ahome 
together, we’ve put all tms cover together. 


Six insurance covers in one. 

It’s called the AGC Insurance 
Executive policy for homeowners 
and householders. 

And it saves you dealing with 
six different insurance companies 
and worrying about six different 
policies. 

You get one simple policy. 

Up to six kinds of cover. 

It’s a policy that’s never been 
beaten. 

Your home itself. 

AGC provides insurance cover 
for your home. Even garages, out 
buildings and swimming pools. 

And we also offer you the 
New Rebuilding Cover alternative. 

These days there is generally a 
big difference between the current 
value of your home and what it 
would cost if you had to rebuild.' 


AGC’s Rebuilding Insurance 
protects you automatically against 
inflation. And the increased cost 
of building materials. 

The contents of your home. 

We’ll cover household goods 
and personal effects of every 
description. 

No depreciation on goods or 
articles less than 5 years old. 
(Excluding linen and clothing.) 

Specified personal property 
anywhere in Australia 

We’ll also cover the special 
things you value. 

Very valuable objects such 
as furs, jewellery, paintings and 
the like. 

Other essential protection. 

Your AGC Executive policy 
can also give you cover against 

Personal Legal Liability 


Death of nominated person by 
accident. 

And, if you employ domestic 
help, workers’ compensation 
(not applicable in Queensland). 

With AGC’s Executive policy 
you’re not only covered by up to six 
different types of insurance. 

You’re covered by a big name - 
AGC Insurances. 

Sydney: Phillip & Hunter Streets. 
Melbourne: 31 Spring Street. 
Brisbane: Tank Street & North Quay. 
Adelaide: 10 Pulteney Street. 

Perth: 165 Adelaide Terrace. 

Hobart: 161 Collins Street, 
and offices throughout Australia. 

AGC (Insurances) Limited. A division of 
Australian Guarantee Corporation Limited 
in which the Bank of New South Whies 
is the major shareholder. agc 994 fcb 




Zenith 

gets it all together 
with the new 
Z-89 three in one 
desk top 
computer. 

The All-In-One Computer brings you all the power and built-in peripherals needed for 
any business computing task—all in one compact, desk-top cabinet. 

C.P.U. The popular Z-80 microprocessor gives you abundant computer power. 

Features include 48K of user RAM, and two serial I/O ports complete with standard RS-232 
interfacing for printers and modems. 

V.D.U. All terminal functions are controlled by a separate Z-80 microprocessor for 
significantly increased'throughput. It never shares processor power with the computer as do 
most desk top computers. A crisp, clear video image reduces eye strain and an excellent 
keyboard layout and touch make data entry fast and easy. 


Disk Storage. A builit-in 5 Vi" floppy disk unit 
gives instant loading and fast access. An optional 
Z-87 dual disk unit in a separate housing provides 
an additional 200K bytes for enhanced merging, 
sorting and copying capabilities. 

Software. HDOS operating systems software 
includes BASIC interpreter, 2-pass absolute 
assembler and a powerful text editor. The popular 
CP/M™ operating system runs on the Z-89 allowing 
the system to be programmed in microsoft BASIC, 
FORTRAN, COBOL and others. Application 
software available includes word processing. 



For further information contact WARBURTON 
FRANKI at any of the following locations. 




• ADELAIDE (08) 356-7333 • BRISBANE (07) 52-7255 • HOBART (002) 28-0321 

• MELBOURNE (03) 699-4999 • PERTH (09) 277-7000 • SYDNEY (02) 648-1711 

• AUCKLAND N.Z. (09) 77-0924 • WELLINGTON N.Z. (04) 69-8272 


WF711/80 








Babani Books — direct from ETI 


BEGINNERS GUIDE TO DIGITAL ELECTRONICS 

Covers all essential areas including number systems, codes, constructional 
and sequential logic, analog/digital/analog conversion. 

BP61 $3.50 


SINGLE 1C PROJECTS 

Simple to build projects based on a single 1C. A few projects use one or two 
transistors as well. A strip board layout is given for each project plus special 
constructional and setting up info. Contents include low level audio circuits, 
audio power amps, timers, op-amps and miscellaneous circuits. 

BP65 $5.50 

BEGINNERS GUIDE TO MICROPROCESSORS & COMPUTING 

Introduction to basic theory and concepts of binary arithmetic, microprocessor 
operation and machine language programming. Only prior knowledge 
assumed is very basic arithmetic and an understanding of indices. 

BP66 $6.40 


CHOOSING & USING YOUR HI-FI 

Provides fundamental info invaluable when buying hi-fi. Explains tech, specs, 
and advice on minimum acceptable standards and specs for adequate sound. 
Also invaluable advice on how to buy and install and maximise your equip¬ 
ment's potential. Includes glossary of terms. 

BP68 $6.05 

ELECTRONIC GAMES 

How to build many interesting electronic games using modern ICs. Covers 
both simple and complex circuits for beginner and advanced builder alike. 
Good one! 

BP69 $6.40 

ELECTRONIC HOUSEHOLD PROJECTS 

Most useful and popular projects for use around the home Includes two-tone 
buzzer, intercom, smoke and gas detectors, baby alarm, freezer alarm etc etc. 

BP71 $6.40 

A MICROPROCESSOR PRIMER 

This small book takes the mystery out of microprocessors. It starts with a 
design for a simple computer described in language easy to learn and follow. 
The shortcomings of this basic machine are then discussed and the reader is 
shown how these are overcome by changes to the instruction set. Relative 
addressing, index registers follow as logical progressions. 

An interesting and unusual approach. 

BP72 $6.40 

REMOTE CONTROL PROJECTS 

Covers radio infra-rad, visible light, ultrasonic controls. Full explanations are 
provided so that the reader can adapt the projects for domestic and industrial 
as well as model use. 

BP73 $7.15 


ELECTRONIC MUSIC PROJECTS 

Provides constructors with practical circuits for the less complex music equip¬ 
ments including fuzz box, waa-waa pedal, sustain unit, reverb and phaser, 
tremolo generator etc. Text covers guitar effects, general effects, sound 
generators, accessories. 

BP74 $6.40 

ELECTRONIC TEST EQUIPMENT CONSTRUCTION 

Describes construction of wide range of test gear including FET amplified 
voltmeter, resistance bridge, field strength indicator, heterodyne frequency 
meter etc. 

BP75 $6.40 

POWER SUPPLY PROJECTS 

Designs for many power supplies including simple unstabilised, fixed and 
variable voltage regulators — particularly for electronics workshops. Also 
included are cassette power supply, Ni-Cad charger, voltage step-up circuit, 
and simple inverter, plus info on designing your own supply. All designs are 
low voltage types for semiconductor circuits. 

BP76 $6.40 

RADIO CONTROL FOR BEGINNERS 

How complete systems work with constructional details of solid state trans¬ 
mitters and receivers. Also included — antennas, field strength meter, crystal 
controlled superhet, electro-mechanical controls. Ideal for beginners. Section 
dealing with licencing etc not applicable to Australia. 

BP79 $6.40 

POPULAR ELECTRONIC CIRCUITS — BOOK I. 

Yet more circuits from Mr. Penfold! Includes audio, radio, test gear, music 
projects, household projects and many more. An extremely useful book for all 
hobbyists offering remarkable value for the designs it contains. 

BP80 $7.15 

ELEMENTS OF ELECTRONICS 

This series provides an inexpensive intro to modern electronics. Although 
written for readers with no more than basic arithmetic skills, maths is not 
avoided — all the maths is taught as the reader progresses. 

The course concentrates on the understanding of concepts central to elec¬ 
tronics, rather than continually digressing over the whole field. Once the 
fundamentals are learned the workings of most other things are soon re¬ 
vealed. The author anticipates where difficulties lie and guides the reader 
through them. 

BOOK 1 (BP62): All fundamental theory necessary to full understanding of 
simple electronic circuits and components. 

BOOK 2 (BP63): Alternating current theory. 

BOOK 3 (BP64): Semiconductor technology leading to transistors and ICs. 
BOOK 4 (BP77): Microprocessing systems and circuits. 

BOOK 5 (BP89): Communications. 

This series constitutes a complete inexpensive electronics course of in¬ 
estimable value in hobby or career. 

Books 1/2/3 $8.25 (each) 

Books 4/5 $10.80 (each) 
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HAVE YOU SEEN single-sided, double¬ 
density computer paper? Well folks, 
everyone can have it! It’s cheap, and 
therefore economical (oh, yes ...), re¬ 
duces paper wastage and saves trees 
etc, etc. What s more, you can make it 
yourself! Here’s how: feed the ‘busi¬ 
ness’ end of your computer paper into 
your printer, take the end, twist it once 
and join to the other end. The mathe¬ 
maticians amongst you will instantly 
recognise a moebius loop. Voila! 
Instant single-sided, double-density 
computer paper. Neat, eh? Thanks to 
Helmut Rever of C1SA Pty Ltd for that 
one. 

(hole: the Editor takes no responsiDiiity for fouled printers, 
ovei printed programs or listings, enraged operators and 
servicemen or other adverse effects — maybe including the 
traditional Acts of God' — that may result from any person silly 
enough to take this seriously). 

What’s in a name? 

In days gone by it was the custom to 
give a person a name according to his 
occupation, profession, trade or some 
other distinguishing proclivity. The ori¬ 
gin of names such as Carpenter, Smith 
etc. exhibit a fairly clear cause-and- 
effect relationship, but that was in days 
gone by. 

These days, one wonders whether 
things have turned turtle as we often 
see examples of a relationship between 
a person’s name and their activities. Do 
names influence a person’s choice of 
career or other activities these days? 

A case in point occurred with an 
entry to the ETI Computerland 
Software Contest. The entry was a 
program that concerned farm man¬ 
agement. It was submitted by a Messrs 
Green and Heap! 

Two amusing examples were related 
by a reader who attended a high school 
where the French master was a certain 
Mr English (!) and the Economics 
master was a Mr Price! 

Do readers have any more exam¬ 
ples? — write to the editor. 

★★★ 

DID YOU HEAR about the bloke who 
put some resistors on the stove to 
cook? Last heard, he was singing — 
“Ohm, ohm on the range’’... 

That’s this month’s Awful Puns 
Contest winner and it comes from the 
remains of Trevor Bartlett’s (VK5ATB) 
fertile imagination. Your copy of Test 
Gear 2 is on its way to you in Nurioopta, 
S.A., Trevor. 


Keep those puns coming, dear 
readers. Last month’s crop weren’t up 
to (or down to, depending on your per¬ 
spective) the usual standard (low/high 
— cross out whichever doesn’t apply). 
However, Tony Samos of MacGregor, 
ACT, brought out the bathroom bari¬ 
tones with a cunningly complex 
bowdlerisation of The Kookaburra Sits 
In The Old Gum Tree’ — too long to 
repeat here. He also sent along half a 
dozen additional puns, but I’m afraid 
Trevor Bartlett’s beat them. 

Michael Park of Browns Plains made 
a sterling effort and sent in eight! Best 


of his bunch was: “How would a large 
mother computer put a baby micro¬ 
computer to sleep? — sing ‘ROM a 
byte BASIC, in the tree top’..OK, OK 
— please, please! nobody send puns 
set to ‘Greensleeves’. 

If you’d like to try your hand at 
winning a copy of 30 Audio Projects/ 
Test Gear 2/Computers & Computing, 
think up an original pun or two and 
send to: The Great Dregs Awful Puns 
Competition, ETI Magazine, 1 5 
Boundary St, Rushcutters Bay NSW 
2011. Indicate which book you’d prefer 
as a prize ... assuming you win! 
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UNTIL WE DEVELOPED 
THE STEREO GROOVE, 
HI-FI WAS PRETTY HO-HUM! 


The world of hi-fi owes a lot to 
the original and continuing 
innovation of JVC. Few 
companies, if any, have done as 
much to help turn records and 
record-players into the virtual 
musical instruments they are 
today ... or to lead the way in 
developing so many firsts in the 
more recent concepts of sound 
amplifiers, cassette decks and 
computer-designed speaker 
systems. Hi-fi, as we know it today, had its beginnings in 1956, with JVC’s 
development of the 45°/45° groove for stereo records. The fact that this 
system still remains as the world standard is, in itself, outstanding 
testimony to the technology of JVC. The development revolutionised not 
only the record -making industry, in which we've been involved since 
1930; it also paved the way for enormous advancement in the design and 
engineering of record-playing equipment. Now, hi-fi has expanded to 




R-S77. Super-A FM/AM Stereo receiver 

embrace a wealth of highly-sophisticated electronic equipment; and it’s 
not surprising that JVC has continued to play a leading role in so much of 
its development. 



HR-3660 EA.VHS Colour Video Cassette recorder 


THAT WASN’T OUR ONLY FIRST, EITHER. 

We also pioneered Japan’s television industry, introducing their first TV 
receiver just over 40 years ago. A more recent innovation is VHS, the home 
video recording system now gaining world-wide acceptance as the system 
for such equipment. In the course of staying ahead, we've introduced a 
number of world firsts of radical importance: the Quartz Lock turntable is 
one of them. 


THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE. 

It stands to reason that if your 
equipment is at the top end of the 
range, then your turntable must be 
capable of comparable performance. 

Only Quartz Lock ensures this, tying 
the speed of the turntable to the 
unvarying pulse of the atom, and 
providing a level of accuracy far in 
excess of conventional turntables. 



MORE MILESTONES IN HI-FI. 

To match the superb quality of Quartz Lock, we produced the S.E.A. 
graphic equalizer system. Then we refined it to such a degree it even 
compensates for the effect your furniture has on sound when it leaves the 
speakers! To expand the capabilities of tape, we designed ANRS and 



SEA-80. Stereo Graphic Equalizer 


Super ANRS — automatic noise reduction systems which not only reduce 
distortion and hiss' but actually extend the dynamic range of the tape. 
Similarly, with speakers: at J\ 7 C we employ computers in their design to 
help provide the ultimate in sound reproduction. 


AND NOW, SUPER-A. 

In its own way, as significant a hi-fi development as the stereo groove. 
Imagine an amplifier which combines the best features of the two 
recognised amplifier classes (A and B) ... an amp which combines the 
efficiency of one with the low distortion of the other. Some engineers said 
it couldn't be done; but not those at JVC. Enter the Super-A amplifier... 
the latest JVC first! 


Distributed and Serviced by... 

HAGEMEYER 




the right choice 


THE FUTURE. 

It's already with us. For instance, we were so 
far ahead in the new metal tape technology 
that our cassette decks were metal-compatible 
before the tapes were generally available. And 
now there's the JVC Electro-Dynamic Servo 
Tonearm, damping toneann resonance by 
means of a purely electronic system and two 
thinking’ linear motors. Who was it who 
dubbed JVC, the innovators'? i86i 





































Receiver with brains. 

Sony's new receiver creates higher-fi with a computerized 
tuner, a DC power amp and Pulse Power Supply. 





channel and 
a high-gain 
low-noise 
phono amp 
in the preamp section enables you 
to even use an MC cartridge with 
your turntable. 

Pulse Power Supply 
provides stable 


AP 3525 


STR-V55 


DC power even at 
levels, and highly respon¬ 
sive Hi-fT power transistors 
reproduce complex waveforms 
even at high frequencies and full 
power. And the LED’s show you 
station, frequency and signal 
strength. It’s the kind of engineering 
you’d expect only from Sony! 




The new Sony STR-V55 receiver 
offers the incredible accuracy of 
frequency synthesized tuning, a 
versatile microcomputer, and 
silent uninterrupted power. 

A quartz crystal oscillator locks 
in AM and FM signals for brilliant¬ 
ly faithful reproduction, 
and the micro¬ 
computer 
provides a 
choice of 3 
tuning sys¬ 
tems - 
Memory 
Auto and 
Manual. 

Sony’s 

usive Memory 
scan 

the bands and tunes in 8 
pre-set stations for 3.5 
seconds each - just stop 
when you like what you hear! 

Auto tuning tunes in precisely 
to the next station up or down the 
frequency band. And pre-set 
tuning instantly recalls any of the 8 
stations stored in our new MNOS 
(metal nitride oxide semi¬ 
conductor) memory that 
can’t be accidentally 
erased. 

The STR-V55 has 55 watts per 


MNOS memory 








